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Abstract 

This  report  presents  historical  data  on  the  nutrient  content  of  the  U.S.  food  supply.  The  data  and  trends  presented  in  this  report 
are  invaluable  for  monitoring  the  potential  of  the  food  supply  to  meet  nutritional  needs,  examining  relationships  between  food 
supplies,  diet,  and  health,  and  examining  dietary  trends  of  Americans.  Additionally,  food  supply  nutrient  estimates  not  only  reflect 
both  Federal  enrichment  and  fortification  standards  and  technology  advances  in  the  food  industry,  but  also  contribute  to  the  Federal 
dietary  guidance  system.  As  such,  these  data  are  of  interest  to  agricultural  policymakers,  economists,  nutrition  researchers,  and 
nutrition  and  public  health  educators. 

Data  are  provided  for  food  energy  and  the  energy-yielding  nutrients — protein,  carbohydrate,  and  fat — as  well  as  for  total  saturated, 
monounsaturated,  and  polyunsaturated  fatty  acids,  cholesterol,  10  vitamins,  and  7  minerals.  Included  are  estimates  of  quantities 
of  food  energy  and  nutrients  per  capita  per  day  for  the  years  1909  through  1994.  Also,  included  are  estimates  of  percent  contributions 
of  nutrients  by  major  food  groups  and  quantities  of  food  available  for  consumption  for  selected  years  . 

In  1 994,  food  energy  levels  were  the  highest  for  the  series  at  3,800  kilocalories.  This  level  reflects  higher  levels  of  fat  than  in 
1909;  however,  the  source  of  fat  shifted  from  animal  to  plant,  resulting  in  increases  in  polyunsaturated  fatty  acids.  Cholesterol 
levels  were  lower  in  1994  than  in  1909,  reflecting  the  decreased  use  of  animal  fat  but  mostly  due  to  the  decline  in  egg  use.  Despite 
a  genera]  decrease  in  the  level  of  carbohydrate  over  the  series,  the  carbohydrate  level  m  1 994  is  just  slightly  lower  than  that  in 
1909.  This  reflects  the  trend  toward  increased  consumption  of  grain  products  and  sugars  and  sweeteners  in  more  recent  years. 

Levels  for  many  vitamins  and  minerals  were  higher  in  1994  than  in  1909.  Higher  levels  of  thiamin,  riboflavin,  niacin,  and  iron  in 
1 994  reflect  Federal  enrichment  standards  and  the  greater  use  of  enriched  grain  products.  Higher  vitamin  A  and  carotene  levels 
in  1994  were  due  to  the  increased  availability  of  deep-yellow  vegetables  high  in  carotene  and  dark-green  vegetables,  such  as 
broccoli.  The  higher  vitamin  C  level  in  1994  was  due  to  increased  fruit  availability.  The  higher  vitamin  E  level  in  1994  reflects 
the  greater  use  of  vegetable  fats  and  oils  and  is  associated  with  increases  of  polyunsaturated  fatty  acids.  Higher  calcium  and 
phosphorus  levels  in  1994  reflect  the  increased  consumption  of  lowfat  milks  and  cheese. 

In  1994,  vitamin  B6,  copper,  and  zinc  levels  were  similar  to  those  in  1909.  Levels  for  vitamin  B12.  magnesium,  and  potassium 
were  lower  than  in  1909  but  still  exceeded  recommendations  for  a  healthy  diet  on  a  national  basis.  The  lower  level  of  vitamin  B 12 
was  due  to  the  decreased  consumption  of  eggs  and  organ  meats.  Lower  levels  of  magnesium  and  potassium  reflect  less  consumption 
of  plant  foods,  in  particular  fresh  potatoes  and  grain  products. 

Key  Words;  disappearance  data,  food  and  nutrient  available  for  consumption,  food  supply,  food  use  data,  nutrients  per  capita, 
nutrient  and  food  estimates. 
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Nutrient  Content  of  the  U.S.  Food  Supply ^  1909-94 


Introduction 

The  Nutrient  Content  of  the  U.S.  Food  Supply  is  a  historical 
data  series,  beginning  with  1909,  on  the  amounts  of  nutrients 
per  capita  per  day  in  food  available  for  consumption.  Per 
capita  estimates  are  made  for  food  energy  and  the  energy- 
yielding  nutrients — protein,  carbohydrate,  and  fat — as  well 
as  for  total  saturated,  monounsaturated,  and  polyunsaturated 
fatty  acids,  cholesterol,  10  vitamins,  and  7  mmerals.  Because 
the  conceptual  basis  for  measuring  foods  has  remained  the 
same  since  its  inception,  trend  comparisons  can  be  made 
among  different  years. 

Food  supply  nutrients  were  first  estimated  in  the  early  years 
of  World  War  II  to  assess  the  nutntive  value  of  the  food  supply 
for  civilian  use  in  the  United  States  and  to  provide  a  basis  for 
international  comparisons  with  the  food  supplies  of  our  allies. 
Since  then,  these  estimates  have  been  updated  periodically 
(13,36,45,51)  to  reflect  incorporation  of  more  recent  food 
composition  data,  the  release  of  updated  per  capita  commodity 
values,  advances  in  technology,  and  changes  in  marketing 
practices.  As  in  the  early  years,  per  capita  nutrient  estimates 
are  used  to  assess  the  nutritional  value  and  adequacy  of  the 
food  supply  to  meet  the  nutritional  needs  of  Americans. 
However,  the  purpose  of  these  data  goes  beyond  assessing 
the  food  supply  for  sufficient  nutrients  to  prevent  the  nutrient- 
deficiency  diseases  of  the  1940'sand  1950's.  Currently, 
food  supply  nutrients  are  closely  linked  to  food  and  nutrition 
policy,  with  prominence  in  areas  related  to  nutrition 
monitoring.  Federal  dietary  guidance,  fortification  policy, 
and  food  marketing  strategies. 

Purpose 

Food  supply  per  capita  nutrient  estimates  play  a  key  role  in 
nutrition  monitoring  activities.  They  are  needed  to  monitor 
the  potential  of  the  food  supply  to  meet  the  nutritional  needs 
of  the  U.S.  population,  as  well  as  to  examine  historical 
trends,  and  to  evaluate  changes  in  the  American  diet.  These 
estimates  provide  unique  and  essential  information  on  the 
amount  of  food  and  nutrients  available  for  human  consump- 
tion in  the  United  States.  Accordingly,  the  U.S.  food  supply 


series  is  one  of  the  five  major  components  of  the  National 
Nutrition  Monitoring  and  Related  Research  Program 
(NNMRRP)  established  by  the  National  Nutrition  and  Related 
Research  Act  of  1990.  This  program  is  comprised  of  a  system 
of  interconnected  Federal  and  State  activities  that  monitor 
the  dietary,  nutritional,  and  nutrition-related  health  status 
of  Americans  as  well  as  the  relationship  between  diet  and 
health;  and  the  factors  that  influence  dietary  and  nutritional 
status  (77). 

Food  supply  nutrient  per  capita  values  are  important  dietary 
indicators  because  they  measure  the  ability  of  the  food  supply 
to  satisfy  the  nutritional  needs  of  the  U.S.  population.  These 
values  represent  the  amount  of  nutrients  in  foods  that  dis- 
appear into  the  marketing  system — not  the  amounts  actually 
consumed.  Therefore,  they  are  greater  than  the  amounts 
individuals  actually  ingest  because  losses  from  trimming, 
cooking,  plate  waste,  and  spoilage  are  not  accounted  for  in 
the  estimates.  Also,  these  values  represent  averages  for  the 
entire  population.  Although  ample  quantities  of  nutrients 
may  be  available  from  food  on  a  per  capita  basis  nationwide, 
food  is  distributed  neither  equally  nor  on  the  basis  of  need. 
Thus,  these  estimates  are  more  appropriate  as  indicators  of 
trends  in  consumption  over  time  than  as  absolute  levels  of 
food  eaten. 

In  support  of  Federal  dietary  guidance  and  nutrition  monitoring 
activities,  food  supply  nutrient  data  are  important  to  agricul- 
ture and  nutrition  policymakers  for  translating  nutrient  goals 
for  Americans  into  goals  for  food  production  and  supply  levels. 
Nutrient  goals  are  based  on  the  Recommended  Dietary 
Allowances  (RDAs)  and  are  specific  for  sex-age  groups. 
Over  the  years,  a  nutritionally  adequate  food  supply  has 
been  linked  to  providing  sufficient  energy,  macronutrients, 
and  micronutrients  to  meet  the  nutritional  needs  of  the  U.S. 
population.  However,  to  ensure  that  sufficient  nutrients  are 
available  to  the  whole  population,  the  nutrient  levels  in  the 
food  supply  need  to  exceed  recommended  allowances  because 
the  estimates  reflect  the  amount  available  before  losses  from 
trimming,  cooking,  plate  waste,  and  spoilage. 


U.S.  food  consumption  is  based  on  records  of  supply  and  utilization 
commodity  tlows  from  production  to  end  uses.  Data  on  the  amount  of  food 
available  for  consumptionare  obtained  from  USDA"s  Economic  Research 
Service  (fig.  1). 


Also,  food  supply  nutrients  are  reflective  of  developments 
in  the  marketing  system."  For  example,  more  money  and 
less  time  for  food  buying,  preparation,  and  eating  in  many 
American  households  has  made  convenience  one  key  to 
success  in  the  marketplace  {27).  Health  concerns  have  also 
become  increasingly  influential  in  food  choices,  particularly 
in  the  last  tvv'o  decades.  Responding  to  consumers'  desires 
for  convenient  and  healthful  foods,  as  well  as  to  the  directives 
of  Federal  dietary  guidance,  the  food  industry  has  reshaped 
many  aspects  of  the  food  supply. 

Food  supply  nutrient  estimates  reflect  the  food  industry's 
response  to  Federal  dietary  guidance  and  consumer  demand 
for  lower  fat  and  leaner  products.  Most  recently,  many  of  the 
production  techniques  and  marketing  changes  made  by  the 
food  industry  have  been  responsive  to  and  reflective  of  dietary 
recommendations  for  fat,  saturated  fat,  and  cholesterol.  Thus, 
these  data  help  identify  sources  of  nutrients  and  food  compo- 
nents in  the  existing  food  supply,  useful  to  nutrition  educators 
and  consumers. 

Food  supply  nutrient  data  are  useful  in  evaluating  the  effects 
of  technological  alterations  and  marketing  changes  on  the 
food  supply  over  time.  Technological  changes  and  improved 
marketing  practices  produce  an  even  greater  number  and 
vanety  of  foods,  respond  to  consumer  demand  for  convenient 
and  healthful  foods,  and  generally  enhance  the  health  benefits 
associated  with  the  food  supply  (72).  Alteration  of  the  food 
supply  may  consist  of  the  addition  of  nutrients  or  the  removing 
of  nutrients  or  dietary  component.  The  addition  of  nutrients 
to  foods  through  enrichment  and  fortification  has  been  an 
effective  way  to  maintain  and  improve  the  overall  nutritional 
quality  of  the  U.S.  food  supply.  Because  the  food  supply 
series  measures  foods  and  nutrients  over  time,  the  impact  of 
added  nutrients  for  purposes  of  enrichment  and  fortification 
of  basic  food  commodities  can  be  gauged.  For  example, 
nutrient  per  capita  estimates  can  be  used  to  evaluate  the 
need  for  and  the  impact  of  fortification  policy.  Also,  fortifica- 
tion policy  has  the  potential  to  control  or  decrease  macro- 
nutrients  and  simultaneously  increase  micronutrients  in  the 
food  supply  by  making  specific  foods  more  nutrient  dense, 
without  increasing  calories  or  fat. 


Along  with  Federal  dietary  guidance  and  consumer  concern 
for  convenience  and  health.  Government  policy  affects  food 
marketing  and  has  implications  for  pricing,  demand,  and 
the  mix  of  foods  and  nutrients  in  the  food  supply.  Federal 
domestic  programs  affect  the  food  supply  by  increasing 
the  consumption  of  food  in  general  or  for  a  specific  food. 
Over  the  years,  the  types  of  Federal  programs  have  changed 
with  varying  effects  on  food  demand  {27).  The  pnncipal  food 
program  since  1970  has  been  food  stamps,  a  program  that 
increases  total  food  demand.  Direct  food  distribution  programs, 
primarily  for  dairy  foods,  were  put  in  place  to  accommodate 
surplus  stocks.  These  include,  but  are  not  limited  to,  the 
Temporary  Energy  Food  Assistance  Program  in  the  early 
1980's,  Meals  on  Wheels,  soup  kitchens,  and  food  banks. 
USDA  price  support  programs  or  commodity  programs 
have  subsidized  prices  or  incomes  of  the  producers  of  certain 
commodities,  thereby,  controlling  supplies.  In  recent  years, 
grain  programs  have  made  direct  payments  to  producers  to 
restrict  supply;  sugar  programs  have  restricted  imports  in  order 
to  raise  prices  of  domestic  sugar  prices;  and  dairy  support 
programs  have  set  minimum  prices  by  fixing  pnces  paid  to 
fanners  for  butter,  nonfat  dry  milk,  and  cheese. 

The  U.S.  food  supply  series  continues  to  be  the  major 
source  of  U.S.  dietary  information  with  which  international 
comparisons  can  be  made.  The  methodologies  used  to  estimate 
foods  and  nutrients  available  for  consumption  in  the  United 
States  are  similar  to  those  used  by  the  Food  and  Agriculture 
Organization  of  the  United  Nations  for  other  countries.  Both 
methodologies  are  based  on  the  concept  of  food  balance 
sheets,  which  include  data  on  the  supply  and  utilization  of 
food.  Thus,  these  data  can  be  used  to  compare  the  U.S.  diet 
with  diets  of  other  countries. 

Food  supply  nutrient  per  capita  values  may  be  used  by 
researchers  to  explore  the  relationships  between  food  and 
nutrient  availability  and  nutrient-disease  associations. 
Epidemiological  studies  {1,8,20-23,26,29,37,39,40}  examining 
these  relationships  are  possible  because  the  methodology 
used  to  estimate  the  per  capita  values  over  time  and  across 
countries  is  consistent.  Thus,  researchers  are  able  to  examine 
diet  and  disease  relationships  on  a  cross-national  basis,  on  a 
time-series  basis,  or  both. 


"Important  changes  over  the  years  that  impact  on  the  food  supply  senes  are 
demographic  and  population  shifts,  changes  in  consumer  lifestyles,  economic 
conditions,  farm  policy  and  programs,  food  programs,  and  public  policy  on 
food-related  issues  (27). 


Methodology 

The  nutrient  content  of  the  food  supply  is  calculated  using 
data  on  the  amount  of  food  available  for  consumption  from 
USDA's  Economic  Research  Service  (ERS)  and  information 
on  the  nutrient  composition  of  foods  from  USDA's  Agricul- 
tural Research  Service  (ARS).  Estimates  of  per  capita 
consumption  for  each  commodity  (in  pounds  per  year)  are 
multiplied  by  the  amount  of  food  energy  and  each  of  24 
nutrients  in  the  edible  portion  of  the  food.  Results  for  each 
nutrient  from  all  foods  are  totaled  and  converted  to  amount 
per  capita  per  day. 

Food  Consumption  Estimates 

ERS  annually  calculates  the  amount  of  food  available  for 
consumption  on  a  per  capita  basis  in  the  United  States   (35). 
The  U.S.  food  supply  series,  which  measures  national  con- 
sumption of  several  hundred  basic  commodities,  is  based 
on  records  of  commodity  flows  from  production  to  end  uses 
(fig.  1).  This  involves  the  development  of  supply  and  utiliza- 
tion balance  sheets  for  each  major  commodity  from  which 
foods  are  produced.  Total  available  supply  is  the  sum  of 
production,  beginning  inventories,  and  imports.  These  three 
components  are  either  directly  measurable  or  are  estimated 
by  Government  agencies  using  sampling  and  statistical 
methods. 

The  food  available  for  human  use  reflects  what  is  left  from 
available  supply  after  deducting  exports,  industrial  uses, 
farm  inputs,  and  end-of-year  inventories.  Human  food  use 
is  not  directly  measured  or  statistically  estimated.  Instead  it 
is  a  residual  component  after  subtracting  out  other  uses  from 
the  available  total  supply.  The  availability  of  food  for  human 
use  represents  disappearance  of  food  into  the  marketing 
system,  and  it  is  often  referred  to  as  food  disappearance. 
Food  disappearance  measures  food  supplies  for  consumption 
through  all  outlets—at  home  and  away  from  home.  Per  capita 
food  use,  or  consumption,  is  calculated  by  dividing  the  total 
annual  food  disappearance  by  the  total  U.S.  population. 

Estimates  of  consumption  (disappearance)  are  prepared  at 
two  levels  for  most  commodities:  the  primary  weight  and 
the  retail-equivalent  weight.  The  basic  measurement  is  at  the 
primary  distribution  level.  For  some  commodities,  such  as 


ERS  provides  information  for  most  foods.  Fish  and  shellfish  data  used  in 
the  food  supply  series  are  provided  by  the  National  Marine  Fisheries  Service  of 
the  Department  of  Commerce  (41,55, 56). 


Figure  1.  Estimating  U.S.  Food  Consumption 
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Source:  Putnam,  J.J.  and  Allshouse,  J.E..  1996.  Food  Consumption,  Prices, 
and  Expenditures,  1996.  Annual  Data,  1970-94.  U.S.  Department  of  Agriculture, 
Economic  Research  Service.  Statistical  Bulletin  No.  928. 


eggs  and  produce,  measurement  is  at  the  farmgate.  For  most 
commodities  that  are  processed,  it  is  at  the  processing  or 
manufacturmg  plant.  Once  the  primary  level  of  distribution 
has  been  selected,  quantities  of  all  other  components  in  the 
balance  sheet  for  that  commodity  are  converted  to  the  primary- 
weight  basis,  using  appropriate  conversion  factors.  For  example, 
the  primary  distribution  level  for  red  meat  is  the  slaughter 
plant,  so  all  quantities  are  converted  to  carcass  weight. 

ERS  converts  food  consumption  from  primary  weight  to  a 
retail-weight  equivalent,  using  conversion  factors  that  allow 
for  additional  processing,  trimming,  shrinkage,  or  loss  in  the 
distribution  system.  Subsequent  losses  that  occur  after  the 
retail  level,  such  as  in  preparation  and  cooking  in  the  home 
or  food-service  establishments,  are  not  considered.  There- 
fore, the  amount  of  foods  available  for  consumption  exceeds 
that  actually  ingested  by  individuals. 


The  food  supply  includes  a  relatively  small  number  of 
foods — approximately  400 —  because  foods  are  measured  as 
primary  commodities,  such  as  sugar,  flour,  and  vegetables, 
before  they  are  combined  with  other  foods  into  mixtures  or 
finished  products,  such  as  frozen  and  canned  entrees,  soups, 
and  baked  goods.  Thus,  it  is  possible  to  account  for  the  entire 
supply  of  food,  whether  the  food  is  used  by  restaurants, 
institutions,  fast  food  outlets,  or  homes,  by  measuring  a 
relatively  small  number  of  basic  foods. 

Over  the  years,  changes  in  the  use  of  certain  foods  and  in  the 
availability  of  data  have  made  it  necessary  to  measure  food 
use  at  different  points  in  the  marketing  system.  For  example, 
before  1960,  potato  use  was  reported  only  on  a  fresh  basis, 
which  included  processed  forms  converted  to  their  fresh 
equivalent  weight.  However,  due  to  increased  use  of  proc- 
essed potato  products  since  1960,  potato  consumption  is 
now  reported  on  both  a  fresh  (farm-weight)  and  processed 
(retail-weight)  basis.  For  example,  consumption  of  processed 
potatoes  in  canned,  frozen,  dehydrated,  or  chip  form  is 
measured  by  using  a  conversion  factor  to  report  the  farm- 
weight  equivalent  of  fresh  potatoes  used  to  produce  these 
foods.  To  maintain  comparability  throughout  the  series,  the 
nutrient  values  are  adjusted  according  to  their  various  forms. 

Due  to  data  limitations,  some  commodities,  such  as  salad 
and  cooking  oils  and  fish,  are  reported  as  separate  categories. 
However,  because  individual  foods  within  these  aggregate 
categories  can  vary  greatly  in  their  nutrient  composition, 
both  unpublished  and  published  data  for  specific  foods 
were  used  to  more  accurately  reflect  specific  nutrients  within 
each  category.  For  example,  nutrient  estimates  for  salad  and 
cooking  oils  were  estimated  using  USDA  production  and 
import  and  domestic  consumption  data  for  individual  oils 
(15,50).  Similarly,  data  from  National  Marine  Fisheries 
Service  (NMFS)  were  used  to  estimate  nutrients  for  specific 
categories  of  fish — fresh/frozen,  and  canned  and  cured 
finfish,  and  canned  shellfish — based  on  their  lipid  content. 

Beginning  in  the  1 960' s,  consumption  of  produce  from  home 
gardens  has  been  measured  using  data  from  USDA's  decennial 
food  consumption  surveys  as  benchmarks.  Estimates  for 
years  between  the  decennial  surveys  were  interpolated  from 
changes  in  proportions  of  households  with  gardens.  These 
estimates  were  based  on  data  from  National  Gardening 
Surveys  of  the  National  Gardening  Association.  ERS  pro- 
vided data  on  home  garden  produce  prior  to  the  1960's. 


Because  of  data  losses  since  1 98 1 ,  ERS  discontinued  estimates 
for  a  number  of  commercially  produced  fresh  and  processed 
fruits  and  vegetables.  These  data  losses  were  the  loss  of 
national  production  estimates  for  a  number  of  fresh  vegetables 
from  USDA's  National  Agncultural  Statistics  Service  (NASS) 
between  1981  and  1992,  the  loss  of  industry-supplied  pack 
data,  and  the  underestimate  of  U.S.  fresh  fruit  and  vegetable 
exports  to  Canada  during  the  1980's.  To  maintain  the  historical 
series  of  processed  produce,  the  Center  for  Nutrition  Policy 
and  Promotion  (CNPP)   assumed  consumption  of  these 
commodities  remained  constant  since  the  early  1980's.  In  an 
attempt  to  overcome  these  important  commodity  data  losses, 
ERS  generated  estimates  of  national  production  for  vegetable 
and  fruit  commodities  dropped  from  the  NASS  program  in 
the  1980's  and  coverage  overall  (35).  As  a  result,  this  report 
contains  per  capita  estimates  of  radishes,  romaine  and  leaf 
lettuce,  Brussel  sprouts,  chile  peppers,  and  a  miscellaneous 
"other"  frozen  category  for  the  first  time.  Also,  per  capita 
estimates  of  fresh  cabbage,  celery,  cucumbers,  escarole,  garlic, 
green  beans,  green  peppers,  artichokes,  eggplant,  onions,  spinach, 
tomatoes,  apple  products,  and  fresh  and  processed  pineapple 
previously  carried  forward  or  estimated  by  CNPP  were  replaced 
with  updated  estimates  from  ERS. 

The  estimates  of  the  nutritive  value  of  food  available  for 
consumption  may  not  include  the  total  supply  of  nutrients. 
For  example,  quantities  of  phosphorus  contained  in  carbonated 
soft  drinks  are  not  included.  The  nutritive  content  of  baking 
powder,  baking  soda,  yeast  or  dough  conditioners,  vitamin 
and  mineral  preparation,  and  calories  from  alcoholic  beverages 
are  excluded. 


'These  include  asparagus,  cucumbers,  fresh  green  beans,  artichokes.  Brussels 
spouts,  cabbage,  eggplant,  escarole/endi ve,  garlic,  bell  peppers,  spinach, 
lima  beans,  and  beets  for  processing. 

'prior  to  this  update,  the  U.S.  Food  Supply  Series  was  maintained  by  the 
U.S.  Departmentof  Agriculture's  Human  Nutrition  Information  Service 
(HNIS),  Nutrition  Information  Division.  The  Center  for  Nutrition  Policy  and 
Promotion  (CNPP)  was  created  December  1 ,  1994.  CNPP  is  comprised  of 
the  former  Nutrition  Education  Division  of  HNIS  and  the  former  Family 
Economics  Research  Group  of  the  Agricultural  Research  Service  (ARS). 


Food  Composition  Data 

The  food  composition  data  used  to  estimate  the  nutrients 
available  in  the  Food  Supply  were  obtained  from  the  Primary 
Nutrient  Data  Set  (PDS),  containing  approximately  3,000 
foods  and  their  nutrient  profiles.  The  nutrient  data  base  was 
developed  by  the  ARS's  Nutrient  Data  Laboratory  (NDL) 
for  use  with  the  1994  Continuing  Survey  of  Food  Intakes 
by  Individuals  (CSFII).  In  addition,  food  specialists  in  NDL 
developed  nutrient  profiles  for  unique  items  for  use  with  Food 
Supply  calculations  (44).  Food  values  are  based  primarily 
on  laboratory  analysis.  If  laboratory  values  are  not  available, 
values  are  imputed  from  data  for  other  forms  of  the  same 
food  or  from  data  for  similar  foods. 

Nutrients  added  to  foods  commercially  through  fortification 
and  enrichment  are  also  included  in  the  nutrient  estimates. 
Data  obtained  from  periodic  surveys  of  industry  are  used  to 
estimate  the  amounts  of  added  nutrients  to  the  food  supply. 
Included  are  iron,  thiamin,  riboflavin,  and  niacin  added  to 
flour  and  cereal  products;  the  vitamin  A  added  to  margarine, 
milk,  and  milk  extenders;  vitamin  B6  added  to  cereals,  meal 
replacements,  and  infant  formulas;  vitamin  B12  added  to 
cereal;  and  vitamin  C  added  to  fruit  juices  and  drinks, 
flavored  beverages,  dessert  powders,  milk  extenders,  and 
cereals. 

Estimates  of  the  nutrient  content  of  the  food  supply  exclude 
nutrients  from  the  inedible  parts  of  foods,  such  as  bones, 
rinds,  and  seeds,  but  include  nutrients  from  parts  of  foods 
that  are  edible  but  not  always  eaten,  such  as  the  separable  fat 
on  meat.  With  the  exception  of  canned  fruits  and  vegetables 
for  which  nutrient  data  accounts  for  losses  in  processing, 
food  supply  estimates  include  nutrients  that  may  be  lost  in 
processing,  marketing,  or  cooking  after  food  use  is  measured. 

All  of  the  nutrient  values  per  capita  dating  back  to  1909  are 
recalculated  with  the  most  up-to-date  food  composition  values 
available.  This  means  that  any  changes  in  these  values  due  to 
improvements  in  laboratory  analysis  and  sampling  practices 
are  accounted  for  over  the  entire  series.  For  example,  because 
of  improvements  in  analytical  methods,  the  nutrient  composi- 
tion data  for  eggs  were  updated  in  1989.  The  changes  included 
a  lower  cholesterol  content  of  eggs.  Since  this  difference  was 
a  result  of  improved  analytical  methods  and  not  a  change  in 
the  food,  the  lower  value  of  cholesterol  for  eggs  was  used  to 
recalculate  the  cholesterol  values  per  capita  for  previous 
years. 


Nutrient  values  per  capita  also  reflect  changes  over  the  years 
in  the  actual  foods  due  to  technological  developments  and 
marketing  practices.  For  example,  fat  content  of  poultry 
has  varied  over  the  years  because  the  breeding  and  feeding 
practices  of  the  poultry  industry  have  changed.  Also,  the  fat 
content  of  beef  and  pork  has  changed  in  the  last  half  of  the 
series  due  to  the  closer  trimming  of  fat  from  1/2  inch  to 
1/8  inch  in  beef  cuts  and  the  production  of  leaner  hogs, 
respectively.  Otherwise,  for  the  majority  of  foods  in  the 
food  supply,  nutrient  composition  has  not  changed  dramati- 
cally over  this  century. 

Changes  in  Methodology 

The  data  bases  used  to  calculate  food  supply  nutrient  estimates 
are  continually  evolving.  New  sources  of  information  have 
allowed  for  the  updating  of  food  supply  methodologies  that 
better  reflect  market  conditions  and  technological  advances. 
CNF?  has  made  the  following  food  supply  methodology 
changes  since  the  last  report  published  in  1994. 

Dairy. — Since  the  beginning  of  this  century,  the  average 
butterfat  content  of  whole  milk  declined  from  3.80  percent  in 
1909  to  3.25  percent  in  1994.  Changes  in  types  of  cows  bred 
for  milking  and  Federal  standards  on  lower  minimum  levels 
of  fat   in  milk  products  as  well  as  demand  by  the  consumer 
for  lower  levels  of  butterfat  in  milk  products  contributed  to 
this  decline.  In  fact,  the  high-fat  milks  of  the  1950's  are  now 
almost  entirely  gone  from  the  market  (27).  To  account  for 
these  changes  and  to  be  more  consistent  with  ERS  per  capita 
consumption  estimates  for  all  fluid  milk  products,  the  butter- 
fat content  of  these  products  has  been  revised  (28,42). 
Revised  butterfat  data  were  applied  to  per  capita  consump- 
tion estimates  for  fluid  milks  to  separate  them  into  their 
respective  fat  and  residual  components.  This  resulted  in 
larger  quantities  of  the  residual  component  and  smaller 
quantities  of  the  fat  component  for  these  products  over  the 
series. 

Red  Meat. — The  red  meat  industry  has  altered  a  number  of 
marketing  practices  in  the  past  three  decades  with  ramifica- 
tions on  the  U.S.  food  supply  series.  Specifically,  feeding 
practices,  genetic  and  animal  management  practices,  meat 
handling,  and  merchandising  practices  have  been  modified  to 
improve  production  efficiency  and  to  respond  to  consumer's 
health  concerns  about  dietary  fat  and  red  meat  {5,31). 


Minimum  butterfat  content  was  set  by  State  regulation  until  State  standards 
that  differed  from  the  Federal  standard  were  preempted  by  the  Nutritional 
Labeling  and  Education  Act  of  1 990. 


Resultant  changes  in  the  quantity  and  quality  of  red  meat 
available  for  consumption  in  the  food  supply  required  that 
adjustments  in  the  nutrient  data  bases  be  made  beginning 
with  the  year  1955.  These  adjustments  compensate  for 
quantity  overestimates  previously  reported  for  the  mid- 1 950' s 
to  the  present  and  reflect  up-to-date  nutrient  information. 
Overall,  closer  trimming  of  fat  and  more  bone  removal  have 
resulted  in  a  lower  ratio  of  available  carcass  for  retailers  and 
consumers. 

Beef  and  Pork. — Conversion  factors  used  to  calculate  beef 
and  pork  quantity  and  nutrient  estimates  were  revised  to 
account  for  variations  in  quality  and  yield  of  the  product  and 
in  marketing  practices  (6,7,34,38,43,59).  These  new  factors 
are  based  on  changes  in  animal  husbandry  or  technology, 
marketing  practices  of  fat  and  bone  at  the  packer  or  retail 
level,  or  a  combination  of  these  events  at  a  specific  period 
over  the  series.  Two  sets  of  conversion  factors  were  revised 
for  beef.  One  accounted  for  closer  fat  trim  specifications  by 
packers  (carcass-to-wholesale)  and  the  other  adjusted  for 
the  closer  trimming  of  fat  and  increased  removal  of  bone 
by  retailers  (carcass-to-retail).  For  beef.  Yield  Grade  (43) 
was  a  major  consideration  in  the  adjustment  in  animal 
composition  because  the  lower  the  Yield  Grade,  the  less 
fatty  the  animal  carcass  (33).  Also,  the  current  retail  practice 
of  fat  trim  replaces  the  1/2-inch  trim  of  the  1970'sand 
1980's  with  an  1/8-inch  trim. 

For  pork,  conversion  factors  used  for  carcass-to-retail  calcu- 
lations were  adjusted  downward  for  the  series  beginning  in 
1955  to  better  reflect  the  changing  mix  of  lean  and  fat  on  the 
carcass  and  the  smaller  percentage  of  carcass  available  for 
fat  cuts  (6, 7).  Two  factors  were  revised  for  pork — one  for 
lean  cuts  and  the  other  for  fat  cuts.  They  account  for  the 
separation  of  wholesale  pork  into  lean  and  fat  cuts  during 
processing  and  exclude  fat  cuts  from  the  total  retail  carcass 
weight.  The  revised  factor  for  fat  cuts  was  based  on  bellies' 
(primarily  bacon)  percentage  yield  from  bone-in  trimmed 
wholesale  cuts  (14).  Since  the  late  1960's,  this  yield  has 
decreased  and  in  1994  was  about  one-half  that  of  1965. 

Revised  conversion  factors  were  applied  to  beef  and  pork 
quantity  estimates  beginning  in  the  mid-1950's.  Nutrient 
contributions  for  these  revised  quantities  were  estimated 
using  appropriate  PDS  values. 


Veal  and  Lamb.  — Although  veal  and  lamb  have  been  impor- 
tant contributors  to  the  total  consumption  of  red  meat  by 
Americans  over  time,  the  consumption  of  these  meats  has 
been  steadily  declining  over  the  last  three  decades  (3),  with 
per  capita  consumption  in  1994  at  less  than  1  pound  each. 
Fewer  changes  have  occurred  in  the  production  and  marketing 
of  veal  and  lamb  than  for  beef  and  pork  but  since  the  early 
1990's,  many  retailers  have  been  trimming  lamb  products  to 
an  1/8-inch  trim.  Also,  carcass-to-retail  conversion  factors 
used  for  veal  from  the  early  1960's  have  been  changed  and 
are  consistent  with  those  used  by  ERS.  These  factors  are 
more  reflective  of  the  catde  industry  and  more  representative 
of  the  nutrient  contributions  from  vea!  to  the  food  supply. 
The  conversion  factors  for  lamb  were  not  changed;  however, 
the  PDS  values  used  in  the  lamb  nutrient  data  base  reflect  the 
leaner  cuts  of  more  recent  years. 

Fish. — Fish  production  data  include  fish  caught  by 
commercial  fishing  vessels,  noncommercial  sources, 
and  aquaculture.  Canned  and  cured  fish  are  processed  from 
fish  caught  and  are  counted  separately  from  those  that  are 
caught  for  fresh  and  frozen  distribution.  Beginning  in  1980, 
aquaculture  began  to  play  a  major  role  in  fish  production 
(54).  Presently,  aquaculture  provides  a  significant  portion 
of  the  fish  in  the  U.S.  fish  supply,  particularly  salmon,  trout, 
and  catfish  species  (57).  Estimates  for  some  fish  in  the  food 
supply  are  reported  as  broad  categories  that  include  a  number 
of  species  based  on  lipid  content.  The  categories  include: 
fatty  fish,  those  containing  more  than  5-percent  fat;  lean  fish, 
those  containing  5  percent  or  less  of  fat;  and  ground  fish. 

In  the  past,  the  nutrient  contributions  of  the  individual  species 
of  fish  within  the  lean  and  fatty  categories  have  been  esti- 
mated using  nutrient  estimates  calculated  by  ARS  (10). 
These  nutrient  composites  are  based  on  the  distribution  of 
the  individual  species  within  a  broad  category  of  fish  and 
reflect  the  nutrient  contributions  from  each  species  in  the 
category  to  the  total  nutrients  of  that  category.  Previously, 
no  nutrient  composite  had  been  used  for  ground  fish.  For  this 
update,  a  nutrient  composite  has  been  defined  and  calculated 
for  ground  fish  using  the  same  procedures  as  used  for  the 
fatty  and  lean  fish  composites.  Nutrient  composites  were 
reviewed  for  the  fatty  and  lean  categories  and  adjusted  to 
reflect  increases  in  aquaculture  production  in  later  years. 


A  conversion  factor  for  meat  is  used  to  calculate  the  dressed  meat  equiva- 
lent of  bone-incuts  and  boneless  retail  cuts.  In  the  U.S.  food  supply  series, 
an  assumption  is  made  that  a  certain  percentage  of  carcass  weight  (fat,  bone, 
connective  tissue,  and  shrink)  is  removed  or  lost  before  the  product  reaches 
the  retail  level  or  consumer  (ii). 


The  PDS  values  reflected  changes  in  fat  trim  and  animal  composition  as 
they  occurred  at  specific  points  in  time  For  example,  a  PDS  code  reflective 
of  1/4-inch  trim  for  beef  was  used  for  1975  to  1 990  and  one  reflective  of 
1/8-inch  trim  for  beef  was  used  for  1991  and  1994. 


Update  of  Game  Consumption 

Food  supply  game  consumption  estimates  have  been  updated  by  CNPP  based  on  State  game  harvest 
data.  Prior  to  1963,  ERS  provided  these  data,  and  per  capita  estimates  were  retained  since  1963. 
To  improve  the  quality  of  food  supply  game  data,  CNPP  used  individual  State  data  because  each  State 
collects  harvest  game  data  fi2j. 

Based  on  these  data,  game  was  divided  into  one  of  five  categories:  deer,*  big  game  (excluding  deer),  small  game,  land  birds,  and 
water  fowl.  Carcass  weight  of  each  species  was  determined  using  weights  provided  by  the  States,  and  a  weighted  average  was 
used  for  each  category.  In  cases  where  States  did  not  provide  carcass  weight  data,  weights  were  based  on  information  from  the 
Wildlife  Management  Institute  in  Washington,  DC  (4).  Harvest  data  were  totaled  for  a  particular  year  and  adjusted  based  on 
carcass  weight.  These  estimates  were  divided  by  the  Census  population  data  and  per  capita  and  nutrient  estimates  were  calculated 
for  each  of  the  game  categories  from  1966  to  1994.  Game  data  prior  to  1 966 — ^per  capita  estimates  provided  by  ERS — have  been 
replaced  with  the  deer  per  capita  estimates  as  previously  all  per  capita  game  estimates  were  assumed  to  be  deer. 

The  quantity  of  game  in  the  food  supply  in  1994  was  3.5  pounds  per  capita  per  year,  as  compared  with  4.5  pounds  in  1909. 
For  both  years,  deer  was  the  primary  contributor,  providing  over  two-thirds  of  the  quantity  and  with  a  larger  per  capita 
consumption  than  veal  or  lamb  in  1994. 

Although  these  data  may  be  limited  by  differences  in  collection  methods  for  the  same  species  from  State-to-State  or  across 
different  States,  they  give  a  more  representative  profile  of  the  types  of  game  consumed  and  the  nutrient  contributions  from 
these  game  than  previous  estimates. 


"Deer  were  placed  into  a  separate  category  from  other  big  game  due  to  its  larger  use  and  nutrient  contributions  to  the  food  supply. 


Soy  Flour. — Per  capita  values  for  soy  flour  (flour  and  grits) 
have  not  been  determined  by  ERS  since  1980.  To  avoid  data 
voids  in  the  series,  values  prior  to  1980  have  been  carried 
forward  by  CNPP.  Since  1980,  the  use  of  soy  flour  by  the  food 
industry  has  increased  as  well  as  its  availability  in  natural 
food  stores  and  some  supermarkets.  To  account  for  this 
increase  and  to  be  more  reflective  of  nutrient  contributions 
from  soy  flour,  per  capita  estimates  were  revised  based  on 
product  shipment  data  from  the  Census  of  Manufacturers, 
an  industrial  series  done  every  5  years  by  the  Bureau  of  the 
Census  (52,53).  Per  capita  estimates  for  defatted  soy  flour,  a 
soy  flour  that  has  the  oils  removed  during  processing,  were 
revised  back  to  1972  and  are  higher  than  previous  estimates. 
Those  for  full-fatted  flour,  a  soy  flour  that  contains  the  natural 
oils  found  in  the  soybean,  were  carried  forward  based  on 
previous  ERS  per  capita  estimates.  Since  soy  flour  manufac- 
turers initially  defat  the  flour  in  processing  and  then  refat  it 
based  on  requests  from  the  customer,  there  is  a  limited  use 
of  full-fatted  soy  flour  at  the  commodity  level. 


Fruits  and  Vegetables. 

Fresh  Fruits  and  Vegetables.— In  the  early  1980's,  USDA 
stopped  reporting  per  capita  values  for  many  commercially 
produced  fresh  and  processed  fruits  and  vegetables  because 
national  production  data  were  no  longer  available.  However, 
many  of  these  fruits  and  vegetables  are  important  sources  of 
several  nutrients.  To  continue  monitoring  as  many  of  the 
fresh  vegetable  and  fruit  sectors  as  possible,  ERS  commodity 
specialists  estimated  national  production  for  a  number  of 
specific  vegetables  and  fruits  using  data  from  those  States 
that  continued  to  collect  production  information  (35). 
(See  Food  Consumption  Estimates).  The  nutrient  per  capita 
values,  derived  for  these  improved  data,  are  more  accurate 
than  previous  values  issued  in  1994. 

Canned  Fruits  andjuices. — Beginning  with  1991  per  capita 
estimates,  ERS  no  longer  distinguished  between  the  final 
product  forms  of  juices,  such  as  frozen  or  canned  orange 
and  grapefruit  juices.  Since  that  time,  per  capita  juice  has 
been  reported  as  merely  juice,  gallons  per  capita.  Procedures, 
using  ERS  supply  data,  have  been  developed  to  distinguish 
between  the  frozen  and  canned  forms  of  juices  in  the  food 
supply  to  ensure  consistency  of  data  and  to  reflect  nutrient 
contributions  from  these  commodities  (48,49). 


Trends  in  Availability  of  Foods  and 
Food  Energy  and  Nutrient  Levels, 
1909-94 

Quantities  of  Food  Available  From  Major 
Food  Groups 

During  this  century,  substantial  change  has  occurred  in  the 
American  food  supply  and  its  nutrients  available  therein. 
Many  of  these  changes  are  linked  to  advances  in  food 
production  and  technology.  Federal  standards  for  enrichment 
and  fortification,  the  Federal  Dietary  Guidance  system,  and 
changmg  consumer  preferences  promoting  demand  for  nutri- 
tionally improved  foods. 

Total  meat  consumption  reached  a  record  high  in  1994  at 
241  pounds  per  capita  with  poultry  increasing  more  than 
fivefold  from  16  to  90  pounds  per  capita  between  1909  and 
1994.  Since  the  1970's,  the  poultry  industry  has  developed 
a  variety  of  poultry  products,  such  as  prepackaged  parts, 
ground  meat,  and  luncheon  meats.  Fish  use  has  increased 
somewhat,  from  12  pounds  per  capita  in  1909  to  19  pounds 
per  capita  in  1994,  remaining  relatively  stable  since  the  late 
1980's.  Red  meat  continues  to  be  a  major  part  of  our  diet, 
but  its  use  is  down  about  10  percent  from  148  pounds  per 
capita  in  1909  to  133  pounds  per  capita  in  1994.  Although 
the  use  of  beef  peaked  in  1976,  at  156  pounds  per  capita, 
since  that  time  its  use  has  declined  due  to  consumer  interest 
in  convenience  and  concern  for  health.  Egg  use  has  generally 
declined  over  the  series,  but  a  slight  increase  has  occurred 
since  the  early  1990's  (fig.  2). 

Shifts  have  occurred  in  the  use  of  dairy  products  and  are 
reflected  in  the  food  supply.  Consumption  studies  suggest 
demand  for  whole  milk  has  declined  whereas  that  for  lowfat 
and  skim  milk  and  yogurt  has  increased  substantially,  particu- 
larly in  the  past  two  decades.  The  increase  in  ethnic  diversity, 
the  demand  for  hard  cheeses  (i.e.,  cheddar  and  Italian  cheeses 
used  in  pizza  making),  and  the  expansion  in  processed 
cheeses  have  increased  cheese  consumption  from  4  pounds 
per  capita  in  1909  to  30  pounds  per  capita  in  1994  (fig.  3). 

The  use  of  grain  products  has  increased  since  the  lowest  levels, 
around  140  pounds  per  capita,  were  reached  in  the  early 
1970's.  However,  use  continues  to  be  considerably  lower  at 
208  pounds  per  capita  in  1994  than  in  1909  when  the  level 
was  at  300  pounds  per  capita.  In  contrast,  caloric  sweeteners 
have  increased  in  use  and  are  at  record  levels.  Shifts  within 
this  group  have  occurred.  Over  the  series,  refined  sugar  has 
been  largely  replaced  by  high  fructose  corn  syrup,  which  was 
at  an  all-time  high  in  1994  (fig.  4). 

Vegetable  use  is  rising  and  in  1994  was  at  the  highest  level 
since  the  1960's  but  continues  to  be  lower  than  in  1909. 


Figure  2.  U.S.  Food  Supply:  Meat,  Poultry,  Fish,  and  Eggs,  per  Capita  per  Year 
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Figure  3.  U.S.  Food  Supply:  Dairy  Products,  per  Capita  per  Year 
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Figure  4.  U.S.  Food  Supply:  Grain  Products  and  Sugars  and  Sweeteners,  per  Capita  per  Year 
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Grain  Consumption 

Grain  products  (such  as  breads,  cereals,  rice,  and  pasta)  provide  complex  carbohydrates,  which  are 
important  sources  of  energy.  They  also  provide  vitamins,  minerals,  and  fiber.  Federal  dietary  guidance 
currently  recommends  a  diet  with  plenty  of  grain  products  that  is  high  in  complex  carbohydrates 
and  suggests  6  to  11  servings  of  these  foods  a  day.  In  more  recent  years,  supplies  of  flour,  cereal 
products,  pasta,  and  rice  have  expanded  due  to  consumer  demand  for  a  healthier  diet.  This  has 
resulted  in  increased  contributions  to  food  energy  and  carbohydrate  from  these  commodities. 

Early  in  this  century,  grain  products  contributed  two-fifths  of  the  food  energy,  almost  three-fifths  of  the  carbohydrate,  and  one- 
third  of  the  protein  in  the  food  supply.  In  1909,  the  per  capita  carbohydrate  level  was  at  its  peak  at  500  grams.  A  drop  in  use 
of  grain  products  in  the  1960's  was  responsible  for  diminishing  levels  of  carbohydrate  in  the  food  supply.  Since  that  time,  the 
use  of  grain  products,  particularly  rice  and  wheat  products,  has  been  on  the  rise.  In  1994,  grain  products  contributed  one- fourth  of 
the  food  energy  and  protein  and  two-fifths  of  the  carbohydrate  in  the  food  supply.  In  fact,  in  1994,  the  per  capita  carbohydrate 
level  of  491  grams  was  only  slightly  less  than  that  in  1909,  with  grain  products  its  major  contributor. 

Since  the  1940's,  levels  of  thiamin,  riboflavin,  niacin,  and  iron  in  the  food  supply  are  higher  due  to  the  Federal  enrichment  policy 
for  grain  products  and  higher  still  in  the  1990's  because  of  the  increased  grain  consumption  in  recent  years.  For  example,  in 
1994,  grain  products  contributed  over  one-half  of  the  thiamin  and  iron,  almost  one-third  of  the  riboflavin  and  two-fifths  of 
the  niacin  in  the  food  supply. 

Grain  products  also  make  important  contributions  to  per  capita  levels  of  vitamin  B6,  folate,  phosphorus,  magnesium,  zinc,  copper, 
and  potassium.  Although  these  contributions  were  genea^y  less  in  1994  than  in  1909,  they  were  still  substantial  for  many  nutrients, 
providing  over  one-fifth  the  folate,  phosphorus,  and  copper,  over  one-fourth  the  magnesium,  and  slightly  less  than  one-fifth 
the  zinc  in  the  food  supply. 
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Figure  5.  U.S.  Food  Supply:  Fruits  and  Vegetables,  per  Capita  per  Year 
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The  major  reason  for  an  overall  decrease  in  the  use  of  fresh 
vegetables  has  been  the  marked  decline — by  almost  one-half — 
in  the  use  of  fresh  white  potatoes  (see  White  Potato  box).  In 
1909,  fresh  white  potatoes  provided  188  pounds  per  capita; 
in  1994,  this  value  was  at  87  pounds  per  capita.  This  decline 
has  been  slightly  offset  by  increases  in  per  capita  consump- 
tion of  some  fresh  commercial  vegetables,  such  as  bell  peppers, 
onions,  and  broccoli  in  recent  years. 

Fruit  use  has  increased  from  173  pounds  per  capita  in  1909 
to  224  pounds  per  capita  in  1994.  During  this  time,  the  use 
of  citrus  fruits  and  juices  were  major  contributors  to  this 
increase.  Since  the  mid- 1 970' s,  the  use  of  noncitrus  fruits 
and  melons  has  generally  increased,  with  the  1994  quantity 
the  highest  since  the  late  1930's.  Overall,  increased  fruit 
availability  is  related  to  increases  in  juice  consumption  and 
the  introduction  of  a  greater  variety  of  fruits,  including 
exotic  fruits,  into  the  food  supply  (fig.  5). 

Total  fats  and  oils  have  increased  from  41  pounds  per  capita 
in  1909  to  70  pounds  per  capita  in  1994.  However,  a  shift 
has  occurred  from  the  use  of  animal  sources.  The  share  from 
animal  souces,  such  as  lard  and  butter,  has  declined  from  83 
percent  in  1909  to  48  percent  in  1994.  Use  of  vegetable  oils, 
such  as  margarine,  shortening,  and  oils  increased  substan- 
tially over  the  same  period  (fig.  6). 


Figure  6.  Types  of  Fat  in  the  U.S.  Food  Supply 
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White  Potato  Trends 


The  white  potato  is  probably  the  most  important  and  valuable 
of  vegetables  in  the  world.  It  is  an  extremely  versatile  vegetable 
that  is  found  in  a  wide  variety  of  forms.  The  potato  is  a 
nutrient-dense  food.  Relatively  low  in  calories  and  sodium 
per  serving,  the  white  potato  is  an  important  source  of  complex 
carbohydrates,  vitamin  C,  vitamin  B6,  folate,  potassium,  and 
copper. 

Although  an  important  food  in  American  diets  at  the  beginning 
of  this  century,  the  use  of  fresh  white  potatoes  has  declined 
steadily  since  World  War  II  (fig.  a).  Contributing  factors 
were  the  introduction  of  canned  and  frozen  forms  after  the 
War  and  the  decreased  use  in  white  potatoes  overall. 

Since  1960,  the  use  of  various  forms  of  processed  potatoes  has 
been  on  the  rise.  The  per  capita  use  of  fresh  potatoes  declined 
by  40  percent  from  1960  to  1994,  as  consumption  of  frozen 
potatoes  increased  from  2.7  pounds  to  29  pounds  per  person 
during  the  same  period  (fig.  b).  Use  of  frozen  potatoes  (on 
a  farm-weight  basis)  surpassed  fresh  market  use  for  the 
first  time  in  1990  (36).  Currently,  frozen  french  fries  and 
processed  potatoes  (such  as  chips,  shoestrings,  and  dehydrated 
potatoes)  and  other  products  require  about  one-half  of  the 
potatoes  produced. 

The  decrease  in  the  quantity  of  fresh  white  potatoes  and  the 
increase  in  processed  potato  products,  particularly  since  1960, 


have  altered  the  nutrient  contributions  from  white  potatoes 
to  the  U.S.  food  supply  (fig.  c).  For  example,  in  1909,  white 
potatoes  were  an  important  source  of  vitamin  C  and  vitamin  B6, 
providing  more  than  33  percent  and  21  percent,  respectively,  of 
the  total  supply.  By  1960,  these  contributions  had  decreased  to 
20  percent  from  vitamin  C  and  17  percent  from  vitamin  B6. 
The  share  of  these  vitamins  from  white  potatoes  continued  to 
decline  over  the  next  three  decades.  In  1994,  white  potatoes 
provided  16  percent  of  the  vitamin  C  and  13  percent  of  the 
vitamin  B6  to  the  food  supply. 

White  potatoes  also  made  substantial  contributions  to  iron, 
magnesium,  copper,  and  potassium  levels  of  the  food  supply 
in  the  early  years  of  this  century,  providing  10  percent  of  the 
iron  and  magnesium,  24  percent  of  the  copper,  and  25  percent 
of  the  potassium  to  the  total  food  supply  in  1909.  By  1960, 
these  contributions  had  dropped  considerably  to  6  percent  of 
the  iron,  7  percent  of  the  magnesium,  13  percent  of  the  copper, 
and  15  percent  of  the  phosphorus.  In  1994,  the  nutrient  contri- 
butions from  white  potatoes  had  decreased  by  about  50  percent 
from  levels  in  1909  for  each  of  these  minerals. 

White  potato  use  has  risen  somewhat  since  1990  due  to  the 
increased  use  of  processed  forms,  especially,  frozen  french 
fries.  This  increase  results  in  a  less  nutrient  dense  mix  of 
potato  that  is  higher  in  fat  and  lower  in  complex  carbohydrates 
and  many  important  vitamins  and  minerals. 


Figure  a.  White  Potatoes  in  the  U.S.  Food  Supply,  1909-94 
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Figure  b.  Trends  in  Potato  Use  in  the  U.S.  Food  Supply,  1909-94 


Pounds 


80 


60      - 


40 


20 


1960  64 


92      94 


Fresh 


Frozen 


Other  processed  potatoes 
— * — 


Rgure  c.  Nutrient  Contributions  From  White  Potatoes  in  the  U.S.  Food  Supply,  1 909, 1 960,  and  1 994 
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Figure  7.  Food  Energy  in  the  U.S.  Food  Supply,  per  Capita  per  Year 
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Food  Energy 

Over  the  period  covered  in  this  report,  p)er  capita  energy  levels 
have  been  as  low  as  3,000  kilocalories  and  as  high  as  3,800 
kilocalories  per  capita  per  day  (table  2,  fig.  7).  In  1909,  the 
energy  level  was  3,500  kilocalories.  Energy  levels  decreased 
until  they  reached  a  low  of  3,000  kilocalories  during  the  late 
1950's.  Since  then,  energy  levels  have  increased  to  the  high 
of  3,800  kilocalories  per  capita  per  day  in  1994  (fig.  7). 

Three  macronutrients — carbohydrate,  protein,  and  fat — can 
be  converted  to  energy  (fig.  8).  The  energy  contribution 
from  carbohydrate  decreased  from  57  percent  in  1909  to 
52  percent  in  1994.  Protein  levels  in  the  food  supply  have 
consistently  accounted  for  about  12  percent  of  the  total 
energy  since  1909.  The  contribution  from  fat  has  increased 
from  32  percent  in  1909  to  38  percent  in  1994. 

Although  various  food  groups  have  fluctuated  in  their 
contribution  to  the  food  energy  in  the  food  supply,  grain 
products  have  clearly  provided  a  major  share  since  1909. 
In  1994,  they  provided  25  percent  of  the  total  kilocalories 
available.  Fats  and  oils  ranked  second,  providing  20  percent 
of  the  kilocalories;  followed  by  sugars  and  sweeteners  at  1 8 
percent  and  the  meat,  poultry,  and  fish  group  at  14  percent 
(fig.  9). 


Figure  8.  IViacronutrient  Sources  of  Food 
Energy  in  tiie  U.S.  Food  Supply 
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Figure  9.  Sources  of  Food  Energy  in  the  U.S.  Food  Supply 
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Figure  10.  Carbohydrate  in  the  U.S.  Food  Supply,  per  Capita  per  Day 
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Carbohydrate 

The  level  of  carbohydrate  present  in  the  food  supply  steadily 
decreased  from  500  grams  per  capita  per  day  in  1909  to  373 
grams  between  1963  and  1965,  its  lowest  level  (fig.  10).  The 
drop  in  use  of  grain  products  and  white  potatoes  was  chiefly 
responsible  for  this  decUne  in  carbohydrate  levels.  Since  1965, 
carbohydrate  levels  have  increased.  Between  1980  and  1994, 


carbohydrate  levels  rose  by  21  percent,  from  406  grams  to 
491  grams,  due  to  an  increase  in  the  use  of  grain  products 
and  sweeteners. 

Foods  derived  from  plant  sources  have  always  contributed 
most  of  the  carbohydrate  available  for  consumption.  Two 
food  groups  in  particular,  grain  products  and  sugars  and 
sweeteners,  have  been  the  major  sources  throughout  the  years. 
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In  1 909,  grain  products  provided  the  greatest  percentage  of 
carbohydrate  in  the  food  supply,  about  57  percent,  followed 
by  sugars  and  sweeteners  with  2 1  percent  and  fruits  and 
vegetables  collectively  contributing  16  percent.  During  the 
mid- 1 960' s,  when  carbohydrate  levels  were  their  lowest,  the 
share  from  grain  products  dropped  to  37  percent,  while  that 
from  sugars  and  sweeteners  increased  to  38  percent.  By  1994, 
grain  products  increased  their  contribution  to  41  percent, 
while  sugars  and  sweeteners  remained  at  a  level  similar  to 
that  in  the  mid- 1 960' s.  In  1994,  contributions  from  fruits 
and  vegetables  collectively  were  slightly  less  than  in  1909 
(fig.  11). 

Protein 

The  level  of  protein  in  the  food  supply  was  higher  in  1994, 
1 10  grams,  than  in  1909, 101  grams.  Levels  dropped  in  the 
early  1920's  and  fluctuated  slighdy  throughout  that  decade. 
The  level  of  protein  was  lowest,  86  grams,  during  the  mid- 
1930's.  Just  after  World  War  II,  1945-46,  protein  levels 
spiked  to  levels  similar  to  those  in  1909.  However,  by  1950, 
levels  declined  and  remained  at  pre-depression  levels 
throughout  the  1960's.  Since  1970,  levels  have  primarily 
increased,  reaching  the  highest  level  in  1994  (fig.  12). 


Figure  11.  Sources  of  Carbohydrate  in  the 
U.S.  Food  Supply 
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Figure  12.  Protein  in  the  U.S.  Food  Supply,  per  Capita  per  Day 
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Considerable  change  has  occurred  in  protein  sources  since 
1909.  In  1994,  animal  sources  contributed  about  62  percent 
of  the  total  protein,  whereas  at  the  beginning  of  the  century, 
animal  and  vegetable  sources  contributed  about  equal  shares 
(fig.  13). 

Grain  products  provided  37  percent  of  the  protein  in  the 
food  supply  in  1909.  This  share  has  fluctuated  over  the  series, 
with  lowest  levels  in  the  1970's.  Since  the  1940's,  grain 
products  have  been  replaced  by  the  meat,  poultry,  and  fish 
group  as  the  primary  source  of  protein  to  the  food  supply. 
In  1994,  the  meat,  poultry,  and  fish  group  contributed  39 
percent  and  grain  products  24  percent  of  the  protein  in  the 
food  supply.  Within  the  meat,  poultry,  and  fish  group,  red 
meat  has  consistently  provided  the  greatest  share  of  protein. 
However,  since  1971,  red  meat's  contribution  has  primarily 
decreased.  Poultry,  on  the  other  hand,  has  gained  in  its  contri- 
bution to  protein.  Beginning  at  roughly  3  percent  in  1909, 
it  increased  over  fourfold  to  13  percent  by  1994  (fig.  14, 
table  7). 

Historically,  dairy  products  have  supplied  a  significant 
percentage  of  protein  in  the  U.S.  food  supply.  The  largest 
contribution  of  protein  from  this  group  occurred  in  the 
1950's  at  23  percent.  Since  then,  dairy  products  represent 
about  one-fifth  of  the  protein  in  the  food  supply.  This  decline 


Figure  13.  Types  of  Protein  in  the  U.S. 
Food  Supply 
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Figure  14.  Sources  of  Protein  in  the  U.S.  Food  Supply 
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reflects  a  decrease  in  the  use  of  fluid  milks  and  the  changing 
trends  for  individual  milk  and  milk  products  over  time. 
Whole  milk  remained  a  relatively  stable  source  of  protein 
from  1909  through  the  1960's;  then  its  use  began  to  decline. 
At  that  time,  the  use  of  lowfat  milk,  yogurt,  and  hard  cheeses 
began  to  increase  and  continues  to  do  so  in  the  1990's  (table  7). 


Fat 


Estimates  of  the  fat  content  in  the  food  supply  include  visible 
fats,  such  as  lard,  margarine,  and  oils,  and  invisible  fats 
(distinguished  from  the  fats  and  oils  food  group)  present  in 
dairy,  meat,  and  baked  products.  Fat  levels  in  the  food  supply 
increased  29  percent  between  1909  and  1990,  from  123  to 
159  grams  per  capita  per  day  (table  2). 

Total  fat  contributions  from  red  meat  have  generally  declined 
throughout  the  series.  In  the  early  years,  red  meat  contributed 
about  one-third  of  the  fat;  however,  by  1994,  it  had  decreased 
by  almost  one-half.  Salad  oils  have  increased  as  a  percentage 
of  total  fat  from  slightly  over  2  percent  in  the  early  part  of 
the  series  to  over  20  percent,  a  tenfold  increase,  in  1994. 
Although  the  share  of  total  fat  from  butter  and  lard  has 
decreased,  it  is  not  enough  to  offset  that  associated  with 
increased  use  of  salad  oils.  Thus,  the  share  of  total  fat  from 
this  group  has  gradually  increased  from  nearly  two-fifths  in 
1909  to  over  one-half  in  1994  (table  8). 

The  increase  in  total  fats  and  oils,  especially  in  the  last  two 
and  a  half  decades,  probably  results  from  the  greatly  expanded 
use  of  fried  foods  by  the  fast-food  industry  and  in  food  service 
outlets  and  the  increased  use  of  salad  oils  on  salads  con- 
sumed both  at  home  and  away  (35). 

While  food  supply  estimates  reflect  trends  in  the  use  of 
fats  and  oils  for  human  food,  they  have  never  accurately 
measured  the  amount  of  food  eaten  because  the  portion  of 
food  wasted  or  discarded  is  difficult  to  determine.  With  the 
growth  of  the  fast  food  industry  in  the  past  two  decades,  it 
has  become  even  more  difficult  to  estimate  the  waste  portion 
or  discard  of  deep-frying  fats.  Since  this  discard  is  not  avail- 
able for  human  consumption,  these  estimates  are  limited  as 
indicators  of  actual  intake.  A  1993  study  estimated  about  50 
percent  or  more  of  deep-frying  fat  used  in  food  service  opera- 
tions is  discarded  after  use  and  is  not  available  for  consump- 
tion (17).  Reliable  estimates  of  total  fats  and  oils  are  difficult 
to  determine  partly  because  the  actual  amount  of  frying  fat 
discarded  by  food  service  operations,  particularly  fast-food 
restaurants,  varies  with  the  type  of  establishment  (9). 


In  the  1990's,  many  fast- food  chains  began  to  change  from 
using  solid  and  partially  hydrogenated  vegetable  frying  fats 
to  using  liquid  vegetable  fats  and  oils  (16.23).  Hydrogenation 
imparts  certain  functional  properties  needed  in  products, 
such  as  product  stability,  extended  shelf  life,  and  lengthened 
utility.  However,  hydrogenation  results  in  trans  fatty  acids, 
which  may  pose  a  health  concern.  Some  studies  have  con- 
cluded that  trans  fatty  acids  formed  during  the  partial  hydro- 
genation of  liquid  vegetable  oil  may  adversely  affect  serum 
lipid  levels  (]8),  whereas  other  studies  do  not  confirm 
disease  risks  (19,24). 

In  the  past  decade,  hydrogenation  has  been  used  less  for 
salad  and  cooking  oils.  Improvements  in  processing  tech- 
niques minimize  oxidation,  and  consumers  prefer  to  use 
soft,  reduced-fat  spreads  over  full-fat  spreads  (16).  Because 
these  products  are  lower  in  trans  fatty  acids,  they  reduce  the 
amount  in  the  food  supply  from  spreads  and  from  fast  food. 
Also,  use  of  these  foods  helps  to  reduce  the  intake  of  dietary 
fats  higher  in  saturated  fat  and  cholesterol.  Thus,  the  amount 
of  trans  fatty  acids  in  the  diet  has  remained  relatively  con- 
stant over  the  past  few  decades  because  the  increase  in 
vegetable  fat  consumption  has  been  counterbalanced  by  a 
decrease  in  the  trans  fatty  acids  content  of  many  products 
made  with  vegetable  fat  (2). 

It  is  difficult,  at  this  time,  given  presently  available  fatty  acid 
data  to  estimate  accurately  the  impact  of  altered  fatty  acids 
from  hydrogenation  to  the  food  supply.  The  PDS  has  nutri- 
ent information  only  on  total,  not  individual,  fatty  acids. 
Additionally,  food  disappearance  and  availability  data  upon 
which  fatty  acid  estimates  are  based  provide  incomplete 
information  about  the  consumption  of  trans  fatty  acids 
because  much  of  the  hydrogenated  fat  used  for  frying  is 
discarded  after  use  (2). 

Fatty  Acids 

Changes  in  the  levels  and  sources  of  fat  in  the  food  supply 
have  affected  the  per  capita  estimates  of  saturated,  monoun- 
saturated,  and  polyunsaturated  fatty  acids  (table  2). 


Saturated  Fatty  Acids. — ^The  absolute  level  of  per  capita 
saturated  fatty  acids  decreased  from  57  grams  in  1909  to  52 
grams  in  1994  and  accounted  for  a  smaller  share  of  total  fat 
in  1994,  33  percent,  than  in  1909, 46  percent.  In  1909,  the 
fats  and  oils  group  and  meat,  poultry,  and  fish  group  contrib- 
uted nearly  equal  percentages  of  saturated  fatty  acids  (37  and 
38  percent,  respectively)  (fig.  15).  Dairy  products  provided 
most  of  the  remainder,  with  one-fifth  of  the  saturated  fat.  In 
1994,  the  fats  and  oils  group  led  as  the  source  of  saturated 
fat,  providing  41  percent.  The  contribution  from  the  meat, 
poultry,  and  fish  group  has  steadily  declined,  providing  about 
26  percent,  while  the  dairy  products  group  increased  its  share 
to  24  percent  in  1994. 


Monounsaturated  Fatty  Acids. — Although  the  amount  of 
monounsaturated  fatty  acids  increased  by  more  than  one-third 
from  1909  to  1994,  their  share  of  total  fat  remains  constant  in 
1994  as  in  1909,  about  two- fifths.  The  meat,  poultry,  and  fish 
group  and  the  fats  and  oils  group  each  provided  similar 
shares  of  monounsaturated  fatty  acids  in  1909,  about  two- 
fifths.  However,  in  1994,  the  fats  and  oils  group  contributed 
a  greater  share  of  monounsaturated  fat  to  the  food  supply 
than  did  the  meat,  poultry,  and  fish  group,  reflecting  the 
greater  use  of  vegetable  fats  (fig.  16). 


Figure  15.  Sources  of  Saturated  Fatty  Acids  in  the  U.S.  Food  Supply 
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Figure  16.  Sources  of  Monounsaturated  Fatty  Acids  in  the  U.S.  Food  Supply 
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Polyunsaturated  Fatty  Acids. — The  absolute  level  of  poly- 
unsaturated fatty  acids  increased  nearly  two  and  a  half  times 
from  13  grams  in  1909  to  31  grams  in  1994.  Polyunsaturated 
fatty  acids  accounted  for  about  3 1  percent  of  the  total  fat  in 
1994,  compared  with  10  percent  in  1909.  The  meat,  poultry, 
and  fish  group  and  the  fats  and  oils  group  each  contributed 
about  one-third,  and  the  grain  products  less  than  one-fifth,  of 


the  polyunsaturated  fatty  acids  in  1909  (fig.  17).  Since  then, 
the  share  provided  by  the  fats  and  oils  group  steadily  increased, 
more  than  doubling  the  level  of  1909  in  1994.  Contributions 
from  the  meat,  poultry,  and  fish  group  decreased  by  more  than 
one-half  and  those  from  the  grain  group  have  decreased  by 
more  than  three-fourths  in  1994  as  compared  with  1909. 


Figure  17.  Sources  of  Polyunsaturated  Fatty  Acids  in  the  U.S.  Food  Supply 
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Cholesterol 

Dietary  cholesterol  decreased  10  percent  between  1909  and 
1994,  from  454  to  4 10  mg  per  capita  per  day.  The  peak  level 
of  530  mg  occurred  at  the  end  of  World  War  II  when  use 
of  eggs  and  dairy  products  was  high  (table  2).  Eggs  and  the 
meat,  poultry,  and  fish  group  provided  similar  shares  of 
cholesterol  in  1909,  36  and  34  percent,  respectively  (fig.  18). 
However,  eggs  ranked  as  the  primary  source  of  cholesterol, 
especially  during  the  1950's  when  its  share  peaked  at  44 
percent.  Since  then,  the  share  of  cholesterol  from  eggs  has 
experienced  a  general  downward  trend,  reaching  its  lowest 


point,  34  percent,  in  1994.  Since  the  early  1970's,  the 
cholesterol  share  from  meat,  poultry,  and  fish  has  continued 
to  increase  and  in  1994,  was  44  percent  (table  12).  Although 
no  single  food  in  this  group  contributes  more  than  eggs,  the 
group  as  a  whole  represents  a  significant  share  of  available 
cholesterol.  The  share  from  dairy  products  has  remained 
relatively  stable  at  16  percent  from  1909  to  1994,  with  slight 
fluctuations  over  the  series.  However,  shifts  have  occurred 
in  product  use  within  the  dairy  group  with  less  whole  milk 
and  cream  and  more  lowfat  milks,  yogurt,  and  cheese  as 
contributors  from  1909  to  1994. 


Figure  18.  Sources  of  Cholesterol  in  the  U.S.  Food  Supply 
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Vitamins 

Vitamins  are  organic  compounds  essential  for  specific 
metabolic  reactions  that  cannot  be  synthesized  by  human 
tissue  cells  from  simple  metabolites.  Many  act  as  coenzymes 
or  as  parts  of  enzymes  responsible  for  essential  chemical 
reactions  associated  with  functional  or  health  outcomes. 

Food  supply  data  include  vitamins  A,  C,  and  E,  thiamin, 

11 
riboflavin,  niacin,  vitamin  B6  and  B12,  and  folate.     In 

general,  per  capita  levels  of  these  nutrients  exceed  the  RDA 

(table  1)  for  a  healthful  diet  by  a  generous  margin.  However, 

these  levels  represent  averages  for  the  total  population  and 

do  not  account  for  specific  dietary  specific  needs  or  dietary 

selection  of  individuals. 

Vitamin  A,  Carotenes. — Vitamin  A  is  essential  for  vision, 
growth,  bone  development,  development  and  maintenance 
of  epithelial  tissue,  the  integrity  of  the  immune  system,  and 
reproduction.  Vitamin  A  occurs  in  different  forms.  Preformed 
retinoids  with  vitamin  A  activity  are  usually  found  in  animal 


foods.  Vegetable  foods  also  have  vitamin  A  activity  because 
they  contain  carotenoids.  Beta-carotene  is  the  most  active  of 
these  carotenoids.  Both  preformed  retinoids  and  carotenoids 
are  converted  to  retinol  in  the  body.  Retinol  equivalents  (RE) 
are  used  to  calculate  the  vitamin  A  value  of  foods,  as  they 
allow  the  summation  of  preformed  vitamin  A  and  carotenoids 
that  occur  in  foods  in  different  proportions  and  have  different 
levels  of  biologic  activity. 

Total  vitamin  A  increased  from  1,240  \xg  RE  per  capita  per 
day  in  1909  to  1,520  ng  per  capita  per  day  in  1994  (fig.  19). 
Levels  of  vitamin  A  were  highest,  1,580  |J.g  RE,  in  1976. 
Carotenes  also  increased  from  440  |j.g  RE  to  660  |ig  RE 
between  1909  and  1994  (table  3).  These  gains  are  due 
chiefly  to  the  development  in  the  mid- 1 960' s  of  new  varieties 
of  deep-yellow  vegetables,  such  as  carrots  and  squash,  and 
to  the  increased  availability  of  dark-green  vegetables,  such 
as  broccoli.  Fortification  of  margarine  with  vitamin  A  since 
1944-45  has  also  contributed  to  the  higher  levels  of  vitamin  A. 


Food  supply  data  represent  vitamins  for  which  food  composition  data  are 
available. 


Figure  19.  Vitamin  A  in  the  U.S.  Food  Supply,  per  Capita  per  Day 
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In  the  early  part  of  this  century,  the  meat,  poultry,  and  fish 
group  was  the  leading  source  of  vitamin  A,  providing  34  per- 
cent (fig.  20).  Organ  meats  accounted  for  most  of  the  vitamin 
A  from  this  group.  With  the  decline  in  human  use  of  organ 
meats,  the  share  contributed  by  the  meat,  poultry,  and  fish 
group  decreased  to  21  percent  in  1994.  The  popularity  of 
vegetable  "home"  gardens  during  the  World  War  II  years 
increased  the  share  of  vitamin  A  provided  by  the  vegetable 
group  from  26  percent  in  1909  to  nearly  30  percent  in  the 
1940's.  The  vegetable  group  became  the  leading  source  of 
vitamin  A  in  the  early  1970's  with  the  increased  contribution 
of  carotenes  from  dark-green  and  deep-yellow  vegetables 
(tables  13  and  14).  Vegetables  provided  more  than  one-third 
of  the  total  vitamin  A  and  almost  two-thirds  of  carotenes  in 
1994,  with  dark-green  and  deep-yellow  types  accountmg  for 
most  of  the  vegetable  portion  (figs.  20  and  21).  Vitamin  A 
contributions  from  the  fats  and  oils  group  are  similar  for 
1909  and  1994;  however,  they  have  fluctuated  over  the 
series,  with  lowest  contributions  occurring  during  World 
War  II  (figs.  20  and  21,  table  13). 

Vitamin  E. — Vitamin  E  acts  primarily  as  an  antioxidant 
at  the  cellular  level  to  prevent  the  peroxidation  of  polyun- 
saturated fatty  acids.  The  level  of  vitamin  E  was  16.9  mg 
alpha  TE  per  capita  per  day  in  1994,  up  from  7.3  mg  alpha 
TE  per  capita  per  day  in  1909.  The  peak  level,  17.6  mg  alpha 
TE,  occurred  in  1993  (table  3).  Higher  levels  are  due  primarily 
to  increased  use  of  vegetable  oils  for  salads  and  cooking  and, 
to  a  lesser  extent,  use  of  margarine  and  shortening. 

The  fats  and  oils  group  is  by  far  the  largest  contributor  to 
vitamin  E  in  the  food  supply  (fig.  22).  In  1909,  this  group 
contributed  34  percent  of  vitamin  E  to  the  food  supply, 
followed  by  grain  products  at  19  percent  and  vegetables  at 
1 1  percent.  By  1994,  the  fats  and  oils  group  increased  its 
contribution  to  68  percent  of  the  vitamin  E.  Contributions 
from  grain  products  and  vegetables  dropped  to  5  and  7 
percent,  respectively,  in  1994. 

Vitamin  C. — Vitamin  C  has  multiple  functions  but  is  best 
known  as  the  antiscorbutic  vitamin.  It  also  is  important  in 
immune  responses,  wound  healing  and  allergic  reactions 
{25).  The  level  of  vitamin  C  in  1994  was  124  mg  per  capita 
per  day,  the  peak  level  for  the  series  (table  3).  This  level  is 
27  percent  higher  than  the  level  of  98  mg  in  1909.  In  1945-46, 
vitamin  C  levels  were  also  high,  at  120  mg  per  capita  per 
day,  due  to  the  popularity  of  home-grown  vegetable  gardens 
during  World  War  II.  Levels  declined  from  the  mid- 1 940' s 
until  the  mid- 1 960' s  with  the  lowest  level,  87  mg  per  capita 
per  day,  in  1964.  This  low  level  resulted  from  decreases  in 


Figure  20.  Sources  of  Vitamin  A  in  the  U.S. 
Food  Supply 
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Figure  21.  Sources  of  Carotenes  in  the 
U.S.  Food  Supply 
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Figure  22.  Sources  of  Vitamin  E  in  the  U.S.  Food  Supply 
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the  overall  use  of  fruits  and  vegetables,  especially  citrus 
fruits.  Vitamin  C  availability  has  generally  increased  since 
the  mid-1960"s  because  of  the  better  quality,  increased  variety, 
and  year-round  availability  of  many  fresh  fruits  and  vegetables. 

The  fruit  and  vegetable  share  of  total  vitamin  C  in  the  food 
supply  has  ranged  from  89  to  94  percent  over  the  years  (tables 
3  and  15).  Although  this  percentage  has  remained  relatively 
constant,  shifts  have  occurred  in  the  types  of  vegetables  and 
fruits  providing  vitamin  C.  For  example,  early  in  this  century, 
white  potatoes  was  an  important  source,  providing  slightly 
more  than  one-third;  by  1994,  its  share  was  halved.  Citrus 
fruits  provided  7  percent  of  the  vitamin  C  in  1909  and  28 
percent  in  1994,  a  fourfold  increase  (fig.  23). 

Thiamin,  Riboflavin,  Niacin. — These  vitamins  are  compo- 
nents of  essential  enzyme  systems  involved  with  energy 
metabolism.  Levels  of  each  of  these  vitamins  were  consider- 
ably higher  in  1994  than  in  1909,  primarily  because  of  the 
enrichment  of  flour  beginning  in  the  early  1940's.  Between 
1909  and  1994,  thiamin  increased  from  1.7  to  2.7  mg;  ribo- 
flavin, from  1.9  to  2.6  mg;  and  niacin,  "  from  19  to  29  mg 
(table  3).  These  higher  levels  virtually  assure  that  these 
vitamins  pose  no  public  health  problems  to  most  Americans 


12 


Food  composition  data  give  only  the  amount  of  preformed  nicain  in  food. 
Thus,  per  capita  nutrient  estimates  refer  to  availability  of  preformed  niacin 
in  the  food  supply,  not  that  formed  in  the  metabolism  of  tryptophan. 


Figure  23.  Sources  of  Vitamin  C  in  the  U.S. 
Food  Supply 
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Levels  of  these  vitamins  have  fluctuated  over  time  with  the 
lowest  levels  in  the  mid- 1 930' s  (figs.  24  and  25).  Vitamin 
levels  began  to  increase  in  the  early  1940's  with  the  introduc- 
tion of  enriched  flour  but  declined  by  the  late  1940's  because 
of  a  decrease  in  the  use  of  grain  products.  Levels  remained 
low  until  the  late  1960's  when  they,  particularly  niacin, 


began  to  increase  slowly,  reflecting  increased  use  of  poultry 
and  grain  products.  The  continued  upward  trend  of  these 
vitamins  since  the  mid- 1 970' s  was  due  to  the  increase  in  the 
enrichment  standards  for  these  vitamins  in  1974  and  the 
greater  use  of  enriched  grain  products  in  more  recent  years. 


Figure  24.  Thiamin  and  Riboflavin  in  the  U.S.  Food  Supply,  per  Capita  per  Day 
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Figure  25.  Niacin  in  the  U.S.  Food  Supply,  per  Capita  per  Day 
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Although  the  enrichment  of  grain  products  is  primarily 
responsible  for  the  higher  levels  of  these  three  vitamins, 
gram  products  have  only  been  the  leading  source  of  thiamin 
since  the  early  1940's  (fig.  26).  Before  enrichment,  the  meat, 
poultry,  and  fish  group  was  the  primary  source  of  thiamin, 
and  grain  products  ranked  second  for  most  of  the  earlier 
years  in  the  series.  With  the  introduction  of  enriched  flour, 
grain  products  became  the  primary  source  of  thiamin  in  the 
food  supply,  providing  38  percent  of  the  total  thiamin  in  the 
mid-1940's.  In  1994,  grain  products  accounted  for  55  percent 
of  the  thiamin  in  the  food  supply,  followed  by  the  meat, 
poultry,  and  fish  group  at  19  percent,  vegetables  at  10  percent, 
and  dairy  at  6  percent. 

Dairy  products  have  been  the  leading  source  of  riboflavin 
over  time,  accounting  for  similar  shares,  34  and  3 1  percent, 
respectively,  in  1909  and  1994  (fig.  27).  Riboflavin  levels 
peaked  in  the  mid- 1 940' s,  reflecting  the  increased  use  of 
dairy  products  during  World  War  II  as  well  as  the  introduction 
of  enriched  flour.  Riboflavin  levels  in  the  1990's  approach 
those  of  the  war  years  due  to  the  increased  recent  use  of 
enriched  grain  products.  The  riboflavin  share  from  grain 
products  more  than  doubled  from  1909  to  1994  to  31  percent, 
equaling  that  provided  by  dairy  products.  By  contrast,  the 
riboflavin  share  from  the  meat,  poultry,  and  fish  group  has 
fluctuated  over  time,  gradually  decreasing  from  a  high  of  23 
percent  in  the  early  part  of  this  century  to  a  low  of  1 8  percent 
in  the  1990's. 

Prior  to  1990,  the  meat,  poultry,  and  fish  group  was  the 
largest  source  of  niacin,  followed  by  the  grain  and  vegetable 
groups  (fig.  28).  In  1909,  the  meat,  poultry,  and  fish  group 
accounted  for  41  percent,  the  grain  group,  29  percent,  and 
the  vegetable  group,  21  percent  of  the  niacin  in  the  food  supply. 
In  1994,  grain  products  contributed  the  largest  share  of  niacin 
in  the  food  supply  at  40  percent,  followed  by  the  meat,  poultry, 
and  fish  group  at  38  percent  and  the  vegetable  group  at 
1 1  percent.  From  1909  to  1994,  niacin  contributions  from 
vegetables  decreased  by  one-half,  reflecting  decreased  white 
and  sweet  potato  use. 


Figure  26.  Sources  of  Thiamin  in  the  U.S. 
Food  Supply 
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Figure  27.  Sources  of  Riboflavin  in  the 
U.S.  Food  Supply 
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Figure  28.  Sources  of  Niacin  in  the  U.S. 
Food  Supply 
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Vitamin  B6. — As  a  coenzyme,  vitamin  B6  aids  in  the  synthe- 
sis and  breakdown  of  amino  acids,  fatty  acid  synthesis,  and 
the  conversion  of  tryptophan  to  niacin.  The  level  of  vitamin 
B6  in  1994  was  the  same  as  in  1909 — 2.3  mg  per  capita  per 
day.  Levels  of  vitamin  B6  have  varied  within  a  fairly  narrow 
range  over  the  years  (table  3),  but  shifts  have  occurred  in  the 
sources. 

In  1909,  the  vegetable  group  provided  32  percent  of  the  total 
vitamin  B6  and  was  the  leading  source  of  vitamin  B6  in  the 
food  supply,  a  lead  which  contmued  through  the  1930's  (fig. 
29).  However,  since  the  early  1940's,  the  meat,  poultry,  and 
fish  group  has  been  the  primary  source,  reflecting  a  greater 
use  of  beef  and  poultry.  By  1994,  the  meat,  poultry,  and  fish 
group  contributed  36  percent  of  the  total  vitamin  B6,  (com- 
pared with  28  percent  in  1909).  Vegetables  declined  in 
importance  as  a  vitamin  B6  source  because  the  use  of  white 
potatoes  dropped,  but  vegetables  still  contributed  23  percent 
of  the  vitamin  B6  in  1994.  In  1994,  grain  products,  dairy 
products,  and  fruits  contributed  similar  vitamin  B6  shares, 
at  13,  10,  and  1 1  percent,  respectively.  Contributions  for 
1994  reflected  a  declining  share  from  grain  products  but  an 
increasing  share  from  dairy  products  and  fruits  compared 
with  the  contributions  made  in  1909. 


Figure  29.  Sources  of  Vitamin  Be  in  the  U.S.  Food  Supply 
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Folate. — Folate  functions  as  a  coenzyme  and  is  essential  for 
the  biosynthesis  of  nucleic  acids  and  normal  maturation  of 
red  blood  cells.  Most  recently,  low  serum  folate  levels  have 
been  associated  with  elevated  serum  homocysteine,  an  inde- 
pendent risk  factor  for  vascular  disease  and,  during  pregnancy, 
with  the  increased  risk  for  neural-tube  defects  (77).  The  level 
of  folate  in  1 994,  33 1  g  per  capita  per  day,  was  slightly 
higher  than  that  in  1909,  322  g  per  capita  per  day,  reflecting 
an  increase  in  the  use  of  citrus  fruit.  The  lowest  level,  266  g 
per  capita  per  day  in  1965-66.  was  caused  by  a  decreased  use 
of  grain  products  and  vegetables,  mosdy  potatoes,  whereas 
the  highest  level,  345  g  in  1945,  was  due  to  increased  use 
of  produce  from  home  gardens  at  the  end  of  World  War  II 
(table  3). 

Vegetables  have  been  the  leading  source  of  folate  over  time, 
accounting  for  27  percent  and  24  percent  in  1909  and  1994, 


respectively  (fig.  30).  In  1909,  grain  products  also  contributed 
25  percent  of  total  folate  to  the  food  supply.  By  the  mid- 1 960' s, 
folate  contributions  from  this  group  dropped  by  almost  one- 
half  because  of  the  decreased  use  of  grain  products.  However, 
with  the  increased  use  of  grain  products  since  that  time, 
folate  contributions  from  grain  in  1994  were  at  22  percent, 
an  amount  slightly  less  than  that  in  1909.  The  legumes,  nuts, 
and  soy  group  has  consistently  provided  around  one-fifth  of 
the  total  folate  to  the  food  supply  over  time.  The  contribution 
from  fruits  tripled  between  1909  and  1994,  from  4  to  12 
percent,  reflecting  the  increased  use  of  fresh  and  processed 
citrus  commodities.  In  1909  and  1994,  animal  sources  pro- 
vided about  one-fifth  of  the  total  folate  to  the  food  supply. 
The  contributions  from  each  of  the  animal  sources  were 
similar  in  1909  and  1994,  with  the  meat,  poultry,  and  fish 
group  providing  8  and  7  percent;  dairy  products,  6  and  7 
percent;  and  eggs,  6  and  5  percent. 


Figure  30.  Sources  of  Folate  in  the  U.S.  Food  Supply 
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Vitamin  B12. — Vitamin  B12  is  essential  for  normal  cell 
metabolism,  especially  for  cells  in  the  gastrointestinal  tract, 
bone  marrow,  and  nervous  tissue  and  is  involved  with  folate 
metabolism  (25).  The  level  of  vitamin  B12  in  the  food  supply 
was  lower  in  1 994  at  8 . 1  g  per  capita  per  day  than  in  1 909  at 
8.5  g  per  capita  per  day.  This  lower  level  was  primarily  due 
to  the  decreased  use  of  organ  meats.  Levels  were  highest 
during  the  early  1970's,  a  period  of  high  beef,  pork,  and 
organ  meats  usage.  In  contrast,  levels  were  lowest  in  the  mid- 
1930's,  reflecting  a  lower  use  of  meat,  poultry,  and  fish 
group  foods  during  the  Depression  years  (table  3). 


Vitamin  B12  occurs  naturally  only  in  animal  foods.  The  meat, 
poultry,  and  fish  group  has  been  the  primary  contributor 
of  vitamin  B12  over  the  years,  accounting  for  about  three- 
fourths  of  the  total  (fig.  31).  Dairy  products  and  eggs  have 
also  contributed  important  shares,  ranging  from  17  to  23 
percent  from  dairy  products  and  4  to  6  percent  from  eggs 
over  the  series  (table  22). 


Figure  31.  Sources  of  Vitamin  B12  in  the  U.S.  Food  Supply 
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Minerals 

Minerals  occur  in  the  body  and  in  food  chiefly  in  the  ionic 
form.  In  the  body,  they  play  essential  roles  both  as  dissolved 
ions  in  body  fluids  and  as  constituents  of  essential  compounds 
(25).  Food  supply  data  includes  calcium,  phosphorus,  magne- 
sium, iron,  zinc,  copper,  and  potassium.     In  general,  per  capita 
levels  of  minerals  exceed  the  RDA  (table  1 )  for  a  healthful 
diet  by  a  generous  margin. 


Calcium. — Calcium  is  essential  for  the  formation  of  bones 
and  teeth,  and  requirements  increase  significantly  during 
adolescence,  early  adulthood,  pregnancy,  and  lactation. 
Calcium  is  very  important  from  a  public  health  perspective 
because  inadequate  intake  of  calcium  may  increase  the  risk 
of  osteoporosis,  a  condition  in  which  decreased  bone  mass 
weakens  bone. 

The  amount  of  calcium  available  in  the  food  supply  has 
shifted  over  the  years  (fig.  32).  Calcium  levels  dropped  from 
760  mg  per  capita  per  day  in  1 909  to  690  mg  per  capita  per 
day  in  1916.  due  primarily  to  a  decreased  use  in  whole  milk 
(table  4).  Calcium  levels  increased  by  57  percent  between 


'  Food  supply  data  represent  minerals  for  which  food  composition  are 
available. 


1916  and  1946  when  calcium  reached  a  peak  value  of  1,080 
mg  per  capita  per  day.  This  peak  was  caused  by  an  increase 
in  the  use  of  whole,  canned,  and  dried  milk  and  cheese.  From 
the  mid-1940'sto  the  early  1980's.  calcium  levels  declined. 
Since  then,  however,  levels  have  generally  increased  due  to 
increases  in  lowfat  milk  and  cheese  use. 

Animal  products,  particularly  dairy  products,  have  always 
been  the  predominant  source  of  calcium  in  the  food  supply. 
Animal  products  contributed  73  percent  of  the  calcium  in 
1909  and  78  percent  in  1994.  A  shift  within  the  dairy 
group — decreased  use  of  whole  milk  and  increased  use  of 
lowfat  and  skim  milks — has  occurred  over  the  years.  In  1909, 
whole  milk  accounted  for  44  percent  of  the  calcium  in  the 
food  supply,  whereas  it  contributed  only  12  percent  in  1994 
(fig.  33).  Even  though  the  share  of  calcium  contributed  by 
lowfat  and  skim  milks  has  increased,  it  does  not  completely 
compensate  for  the  calcium  loss  due  to  the  decreased  use  of 
total  milk  products  overall.  The  share  of  calcium  provided 
by  cheese  has  increased  almost  fivefold  from  1909  to  1994, 
while  that  from  other  dairy  foods  has  increased  more  than 
threefold.  The  vegetable  group  has  been  the  secondary  source 
of  calcium  over  time.  However,  its  share  has  generally  declined, 
dropping  from  9  percent  in  1909  to  6  percent  in  1994. 


Figure  32.  Calcium  in  the  U.S.  Food  Supply,  per  Capita  per  Day 
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Figure  33.  Sources  of  Calcium  in  the  U.S.  Food  Supply 
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Phosphorus. — Phosphorus  is  a  component  of  every  cell, 
ranking  second  to  calcium  in  abundance  in  human  tissues.  It 
has  numerous  critical  functions  in  the  body  related  to  bone, 
nucleic  acid,  and  energy  metabolism.  Because  practically  all 
foods  contain  phosphorus,  dietary  deficiencies  of  the  nutrient 
are  unlikely  to  develop. 

Phosphorus  levels  in  the  food  supply  fluctuated  over  the 
period  1909-35,  but  were  lower  than  the  1909  value  of  1,500 
mg  per  capita  per  day  (table  4).  Lower  values  of  phosphorus 
were  due  to  the  decline  in  use  of  the  grain  and  meat,  poultry, 
and  fish  groups,  especially  in  the  mid- 1 930' s  (fig.  34).  In 
the  following  years,  phosphorus  levels  increased,  reaching  a 
peak  of  1,670  mg  in  1946.  The  increased  use  of  dairy  products 
accounted  for  this  high  level.  From  1946  to  1987,  levels 
generally  decreased.  Since  1987,  phosphorus  levels  have 
increased  steadily,  reflecting  the  increased  use  of  dairy 
(especially  cheese)  and  grain  products,  reaching  1 ,680  mg 
in  1994. 

In  1909,  foods  from  plant  sources  contributed  46  percent  of 
the  phosphorus  while  foods  from  animal  sources  contributed 
54  percent.  In  1994,  those  proportions  had  shifted  to  39  per- 
cent from  plant  sources  and  61  percent  from  animal  sources. 
In  1909,  the  grain  and  dairy  groups  each  contributed  more 
than  one-fourth  and  the  meat,  poultry,  and  fish  group,  more 
than  one-fifth  of  the  total  phosphorus  in  the  food  supply. 
With  the  decline  in  consumption  of  grain  products  from 
1909  to  the  1960's,  the  share  of  phosphorus  contributed  by 


this  group  decreased  by  over  one-half  from  29  to  14  percent. 
In  1994,  the  phosphorus  share  from  grain  products  increased 
with  increased  grain  use  to  21  percent.  Since  the  mid- 1 960' s, 
the  phosphorus  contribution  from  the  dairy  group  has  been 
about  one-third.  The  share  of  phosphorus  from  the  meat, 
poultry,  and  fish  group  has  generally  remained  at  about  one- 
fourth  since  the  mid- 1 960' s.  Over  the  series,  the  vegetable 
group  has  provided  an  important,  but  not  major,  source  of 
phosphorus  with  contributions  ranging  from  7  to  1 1  percent. 

Magnesium. — More  than  half  the  magnesium  in  the  human 
body  is  found  in  bones,  and  most  of  the  rest  is  found  in  intra- 
cellular fluid.  It  functions  as  an  activator  of  many  enzyme 
systems  {25)  in  the  body.  Magnesium  levels  have  fluctuated 
somewhat  over  the  series  (table  4),  but  levels  in  1994  were 
similar  to  those  in  1909  at  380  and  390  mg  per  capita  per  day, 
respectively.  Higher  magnesium  levels  are  related  to  increases 
in  the  use  of  grain  products,  dairy  foods,  or  vegetables.  Thus, 
the  highest  level,  400  mg  per  capita  per  day  in  1945,  was  due 
to  the  combined  increased  use  of  these  foods  during  World 
War  II  years,  whereas  the  lower  levels  throughout  the  mid- 
1950's  and  early  1980's  were  due  to  a  general  decrease  in 
use  of  grain  products. 

Several  shifts  have  occurred  in  sources  of  magnesium  over 
the  years.  In  1909,  foods  originating  from  plants  accounted 
for  77  percent  of  the  total  supply  of  magnesium,  with  grains 
being  the  primary  source.  By  1965,  that  percentage  had 
dropped  to  65  percent  but  increased  to  70  percent  in  1994. 
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In  1909,  grain  products  provided  38  percent;  vegetables,  19 
percent;  dairy  products,  13  percent;  the  meat,  poultry,  and 
fish  group,  9  percent;  and  the  legumes,  nuts,  and  soy  group, 
10  percent  of  the  magnesium  in  the  food  supply  (fig.  35). 
With  the  increased  consumption  of  dairy  foods  during  World 
War  II,  the  share  of  magnesium  contributed  by  this  group  was 


similar  to  that  from  the  grain  group  in  1945  (fig.  35).  As  the 
use  of  grain  products  increased  in  the  early  1980's,  the 
grains  group  once  again  became  the  primary  source.  In  1994, 
grain  products  provided  26  percent  of  the  total  magnesium  in 
the  food  supply,  while  vegetables  contributed  14  percent; 
dairy  products,  16  percent;  and  the  meat,  poultry,  and  fish 
and  legume,  nuts,  and  soy  groups,  each  13  percent. 


Figure  34.  Sources  of  Phosphorus  in  the  U.S.  Food  Supply 
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Figure  35.  Sources  of  Magnesium  in  the  U.S.  Food  Supply 
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Iron. — Iron  is  found  in  all  body  cells.  As  a  component  of 
hemoglobin  in  the  blood  and  myoglobin  in  the  muscles,  iron 
carries  oxygen.  Iron  deficiency  anemia  is  the  most  common 
nutritional  deficiency  in  the  United  States.  Infants,  adoles- 
cents, and  women  of  childbearing  age  are  the  most  at  risk  for 
developing  anemia.  Their  greater  need,  due  to  rapid  growth 
or  excessive  blood  loss  during  menstruation,  usually  cannot 
be  compensated  by  dietary  intake  alone  (60). 

The  amount  of  iron  present  in  the  food  supply  was  relatively 
high  in  1909 — 14.2  mg  per  capita  per  day,  compared  with 
the  following  30  years.  From  1910  through  1942,  iron  levels 
basically  declined  (table  4,  fig.  36).  In  1940,  the  National 
Research  Council  of  the  National  Academy  of  Sciences 
endorsed  the  addition  of  iron  to  white  flour,  and  by  1942, 
the  Food  and  Drug  Administration  established  standards  of 
identity  for  enriched  flour.  These  standards  have  changed 
over  the  years,  and  consequently,  iron  levels  have  shifted. 
The  highest  levels  of  iron,  23.8  mg  per  capita  per  day  in 
1976  and  similar  levels  for  1977  and  1978,  are  linked  to  the 
standards  of  identity  for  high  levels  of  iron  established  in 
1974  (58).  Although  the  last  revision  of  the  standards  for 
enriched  flour  in  1983  required  lower  levels  of  iron  for 
enrichment  than  in  the  mid- 1 970' s  and  levels  did  drop  in  the 
years  immediately  following  the  revision,  iron  levels  since 
that  time  have  increased.  The  iron  level  was  about  50  percent 
higher  in  1994,  at  21.2  mg  per  capita  per  day,  than  in  1909. 


Even  before  the  enrichment  of  white  flour,  the  predominant 
source  of  iron  was  grain  products  (fig.  37).  In  1909,  grain 
products  provided  34  percent  of  the  iron  in  the  food  supply. 
Because  grain  product  use  dropped,  its  iron  share  declined 
after  1909  until  flour  enrichment  began  in  the  1940's.  With 
the  enrichment  of  flour,  iron  levels  added  to  the  food  supply 
increased  in  spite  of  the  drop  in  the  consumption  of  grain 
products.  In  the  1980's,  grain  use  increased,  and  by  1994, 
grain  products  accounted  for  over  50  percent  of  the  iron  in 
the  food  supply.  After  grain  products,  the  meat,  poultry,  and 
fish  group,  particularly  red  meats,  has  ranked  second  as  a 
source  of  iron  through  most  of  the  years.  This  group  provided 
21  percent  in  1909  and  16  percent  in  1994.  The  vegetable 
group,  specifically  white  potatoes,  was  an  important  source 
in  earlier  years.  However,  the  iron  share  from  vegetables 
declined  along  with  the  use  of  white  potatoes.  In  1909,  the 
vegetable  group  furnished  19  percent  of  the  iron  in  the  food 
supply,  but  in  1994,  that  share  had  dropped  to  1 1  percent. 
Another  source  of  iron  is  the  legumes,  nuts,  and  soy  group. 
In  1909,  this  group  provided  13  percent  of  the  iron  in  the 
food  supply;  however,  the  iron  share  decreased  to  8  percent 
in  1994,  reflecting  the  decreased  consumption  of  home- 
produced  dried  beans  and  peas  (fig.  37). 


Figure  36.  Iron  in  the  U.S.  Food  Supply,  per  Capita  per  Day 
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Figure  37.  Sources  of  Iron  in  the  U.S.  Food  Supply 
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Zinc. — Zinc  is  involved  with  the  metabolism  of  carbohydrates, 
lipids,  proteins,  and  nucleic  acids.  It  plays  an  important  role 
in  wound  healing,  blood  formation,  and  the  general  growth 
and  maintenance  of  all  body  tissues.  Severe  zinc  deficiency 
is  uncommon  in  the  United  States.  However,  mild  or  moderate 
deficiency  has  been  found  in  older  adults,  the  physically 
active,  and  in  individuals  subject  to  stress,  such  as  after 
surgery  (25,60). 

In  1909,  the  level  of  zinc  in  the  food  supply  was  at  its  peak, 
13.7  mg  per  capita  per  day  (table  4).  From  1909,  the  per  capita 
zinc  level  decreased  to  a  low  value  of  1 1 . 1  mg  per  capita  per 
day  in  1935,  attributed  to  decreases  in  use  of  the  meat,  poultry, 
and  fish  group  and  the  grain  group.  Since  that  time,  zinc  levels 
have  fluctuated,  with  levels  consistently  higher  since  the  mid- 
1980' s  due  to  a  increase  in  use  of  grains.  In  1994,  the  zinc 
level  was  13.2  mg  per  capita  per  day,  a  level  only  slightly 
lower  than  the  1909  level.  The  1994  level  reflects  the  decreases 
in  zinc  shares  from  grain  products  and  the  meat,  poultry,  and 
fish  group,  offset  by  the  increase  in  the  zinc  share  from  dairy 
foods  when  compared  with  shares  from  these  foods  in  1909. 

Animal  products  contributed  59  percent  of  the  total  supply  of 
zinc  in  1909,  58  percent  in  1935,  69  percent  in  1965,  and  63 
percent  in  1994.  Over  time,  the  meat,  poultry,  and  fish  group 
has  been  the  primary  source  of  zinc  in  the  food  supply,  con- 
tributing 44  percent  in  1909,  37  percent  in  1935, 45  percent 
in  1965,  and  41  percent  in  1994  (fig.  38).  The  grain  group, 
which  was  the  second  most  important  source  of  zinc  in  earlier 


years,  contributed  24  percent  of  the  zinc  in  1909.  In  the  mid- 
1960' s,  with  the  drop  in  the  use  of  grain  products,  the  dairy 
group  replaced  the  grain  group  as  the  secondary  source  of 
zinc,  providing  20  percent  of  the  zinc  in  the  food  supply. 
In  1994,  the  shares  of  zinc  provided  by  the  grain  and  dairy 
groups  were  similar,  at  18  percent  and  19  percent,  respectively. 
Over  the  series,  fruits  and  vegetables  have  provided  a  stable 
source  of  zinc  at  about  10  percent  (table  27). 

Copper. — Copper  is  found  in  all  body  tissues  and  works 
with  iron  in  the  formation  of  hemoglobin.  Copper  also  helps 
maintain  healthy  bones,  blood  vessels,  and  nerves.  The  level 
of  copper  present  on  the  food  supply  did  not  vary  greatly 
over  the  series.  The  level  was  highest,  2.1  mg  per  capita  per 
day  in  1909,  when  the  consumption  of  grain  products  and 
white  potatoes  was  high  (table  4).  After  1909,  copper  values 
generally  decreased  to  the  lowest  value  of  1 .5  mg  per  capita 
per  day  in  1965,  due  to  decreased  use  of  grain  and  white 
potatoes.  Since  that  time,  copper  levels  generally  increased 
from  1.6  mg  to  1.9  mg  in  1991  with  levels  stable  through 
1994. 

Foods  of  plant  origin  are  the  primary  source  of  copper.  In 
both  1909  and  1994,  foods  from  plants  provided  slightly 
over  four-fifths  of  the  copper  in  the  food  supply.  In  1909,  the 
vegetable  group  was  the  leading  source  of  copper,  providing 
33  percent  to  the  food  supply  (fig.  39),  largely  because  white 
potatoes  alone  accounted  for  24  percent.  Because  of  the  de- 
cline in  white  potato  consumption,  white  potatoes  accounted 
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Figure  38.  Sources  of  Zinc  in  the  U.S.  Food  Supply 
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Figure  39.  Sources  of  Copper  in  the  U.S.  Food  Supply 
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for  only  9  percent  of  the  copper  in  1 994.  Consequently,  in 
1994,  the  vegetable  group  along  with  the  legumes,  nuts,  and 
soy  group  ranked  as  second  leading  sources,  each  providing 
20  percent  of  the  copper  in  the  food  supply.  Grain  products 
replaced  the  vegetable  group  as  the  most  important  source  of 
copper,  providing  23  percent  of  the  copper  in  the  food  supply. 


The  contributions  from  the  meat,  poultry,  and  fish  group 
decreased  from  17  percent  in  1909  to  14  percent  in  1994. 
The  share  of  copper  from  the  legumes,  nuts,  and  soy  group 
has  doubled  since  1909,  reflecting  the  increased  consump- 
tion of  these  foods,  in  particular  soy  products,  over  time. 
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Potassium. — Potassium  aids  in  muscle  contraction  and  in 
maintaining  fluid  and  electrolyte  balance  in  body  cells. 
Potassium  functions  in  nerve  impulses  as  well  as  in  carbohy- 
drate and  protein  metabolism.  Healthy  people  do  not  normally 
develop  a  potassium  deficiency  (60).  During  the  earlier  years 
and  the  World  War  II  years  of  the  series,  potassium  levels 
were  generally  higher  in  the  food  supply  (table  4).  This  was 
due  to  the  high  use  of  dairy  products  and  vegetables.  From 
the  peak  level  of  potassium,  4,240  mg  per  capita  per  day  in 
1946,  until  1981,  values  primarily  dropped.  Since  that  time, 
potassium  levels  have  increased  to  3,780  mg  per  capita  per 
day  in  1994  because  of  an  increase  in  fruit  use. 

Foods  from  plant  sources  have  been  the  primary  sources  of 
potassium.  In  1909,  these  foods  provided  7 1  percent  of  the 
potassium  in  the  food  supply.  Even  though  that  percentage 
has  decreased  over  the  years,  foods  from  plants  still  provided 
64  percent  in  1994.  This  decrease  in  the  contribution  by 
foods  from  plant  sources  is  attributed  to  the  decline  in  the 
consumption  of  vegetables,  particularly  white  potatoes. 


In  1909,  vegetables  contributed  38  percent  of  the  potassium 
in  the  food  supply  with  potatoes  alone  contributing  25  per- 
cent (fig.  40).  By  1994,  the  share  from  potatoes  had  dropped 
by  one-half  and  consequently  the  total  share  from  the  vegeta- 
ble group  dropped  to  26  percent  of  the  potassium  in  the  food 
supply.  On  the  other  hand,  the  contribution  from  fruit  has 
generally  increased  over  time,  from  7  percent  in  1909  to 
1 2  percent  in  1 994.  The  share  of  potassium  provided  by  the 
dairy  group  increased  from  15  to  19  percent  while  that  pro- 
vided by  the  meat,  poultry,  and  fish  group  increased  from  13 
to  17  percent  from  1909  to  1994.  In  1909,  the  meat,  poultry, 
and  fish  group  and  dairy  products  provided  the  same  amount 
of  potassium  to  the  supply.  While  the  share  from  the  meat, 
poultry,  and  fish  group  increased,  that  from  dairy  products 
decreased  to  10  percent  in  1994.  Over  the  series,  the  leading 
source  of  potassium  has  been  the  vegetable  group,  followed 
by  the  dairy  and  the  meat,  poultry,  and  fish  groups. 


Figure  40.  Sources  of  Potassium  in  tlie  U.S.  Food  Supply 
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Tables  Notes 

Although  estimates  for  each  set  of  tables  have  been  calculated 
for  every  year  from  1909  through  1994,  space  limitations 
only  allow  the  printing  of  yearly  data  for  the  table  that  includes 
nutrients  per  capita  per  day.  For  other  tables,  selected  time 
periods,  1909-19  and  1950-59,  for  example,  are  used  to 
represent  average  estimates  for  years  prior  to  1970. 

Nutrients  per  capita  per  day  in  the 
U.S.  food  supply 

Nutrient  estimates  are  based  on  Economic  Research  Service 
(ERS)  estimates  of  per  capita  quantities  of  food  available  for 
consumption  (retail  weight),  on  imputed  consumptioii  data 
for  foods  no  longer  reported  by  ERS,  and  on  USDA  estimates 
of  quantities  of  produce  from  home  gardens.  No  deduction  is 
made  in  food  supply  estimates  for  loss  of  foods  or  nutrients 
in  further  processing,  in  marketing,  or  in  the  home.  Data 
include  iron,  thiamin,  riboflavin,  niacin,  vitamin  A,  vitamin 
B6,  vitamin  B12,  and  vitamin  C  added  by  enrichment  and 
fortification. 

Nutrient  contributions  from  major  food  groups  to 
the  U.S.  food  supply,  selected  years 

Percentages  are  based  on  unrounded  data.  Components  may 
not  add  to  100  because  of  rounding. 

•  Other  dairy  products:  Includes  cream;  canned, 
evaporated,  and  dry  milks;  whey;  ice  cream  and 
other  frozen  desserts;  and  yogurt. 

•  Lard  and  beef  tallow:  Excludes  use  in  margarine  and 
shortening. 

•  Miscellaneous:  Includes  coffee,  tea,  chocolate  liquor 
equivalent  of  cocoa  beans,  spices,  and  fortification  not 
assigned  to  a  specific  food  group. 


Foods  per  capita  per  year  by  major  food  groups 
in  the  U.S.  food  supply  (shown  as  figures  by  major 
food  groups) 

To  determine  nutrient  estimates  from  the  major  commodity 
groups  and  the  percentage  contribution  by  nutrients  for  each 
of  these  groups,  pounds  of  food  per  capita  per  year  by  major 
food  groups  in  the  U.S.  food  supply  were  adapted  from  data 
published  in  ERS's  series,  "Food  Consumption,  Prices,  and 
Expenditures"  (35,46,47).  Data  include  USDA  estimates 
of  fruits  and  vegetables  from  home  gardens  and  imputed 
consumption  data  for  foods  no  longer  reported  by  ERS. 

Pounds  of  most  foods  are  totaled  on  the  basis  of  their  retail 
weights  to  achieve  consistency  in  aggregating  different  foods. 
Summing  dissimilar  forms  of  foods — such  as  liquids,  solids, 
and  concentrated  products — makes  it  difficult  to  interpret 
changes  in  these  data.  Because  of  increased  processing  of 
foods  over  the  years,  pounds  of  food  measured  in  equivalent 
weights  are  more  appropriate  for  analyses  of  food  trends. 
Totals  for  other  milk  products,  total  dairy  products,  and  total 
sugars  and  sweeteners  are  measured  in  equivalent  weights. 
However,  caution  must  be  used  in  interpreting  the  pounds 
per  capita  for  other  foods  in  this  report  to  avoid  misleading 
implications  from  either  their  levels  or  trends.  For  information 
on  levels  of  individual  foods,  see  the  references. 

•  Meat:  Reported  as  fresh  retail  cut  equivalent,  which 
includes  all  meat  cuts  obtained  from  a  carcass  and 
trimmed  for  retail  sale.  Includes  game,  organ  meats, 
and  fat  cuts  of  pork. 

•  Poultry:  Reported  as  ready-to-cook  weight.  Ready-to- 
cook  poultry  weight  is  the  entire  dressed  bird,  which 
includes  the  bones,  skin,  fat,  liver,  heart,  gizzard,  and 
neck.  Includes  game  birds. 

•  Fish:  Reported  on  edible-weight  basis,  which  excludes 
such  offal  as  bones,  viscera,  and  shells.  Includes  game 
fish. 


•  Eggs:  Reported  as  shell  equivalent  weight,  which  includes 
shell  eggs  and  the  approximate  shell  egg  equivalent  of 
dried  and  frozen  eggs. 

•  Other  milk  products:  Includes  creams,  evaporated  and 
condensed  milks  (canned  and  bulk),  dry  milk,  whey, 
yogurt,  sour  cream,  eggnog,  and  ice  cream  and  frozen 
desserts. 
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Reported  as  calcium  equaivalent  weight,  which  is  the  amount 
of  fluid  whole  cow's  milk  that  has  the  same  quantity  of 
calcium  as  other  milk  products.  For  example,  the  calcium 
equivalent  of  1 .5  pounds  of  cheddar  cheese  is  calculated  as 
follows: 

1 .  Derive  calcium  conversion  factor. 

calcium  in  1  pound  cheddar  cheese  =  3,275  mg  _  c  o^ 
calcium  in  1  pound  fluid  milk       =  560  mg 

2.  Multiply  amount  of  cheddar  cheese  by  calcium 
conversion  factor. 

1.5  pounds  X  5.85  =  8.78  pounds 


• 


• 


• 


• 


Total  milk  products:  Reported  as  calcium  equivalent 
weight. 

Lard  and  beef  tallow:  Excludes  use  in  margarine  and 
shortening. 

Total  fruits:  Reported  as  product  weight  except  for 
concentrated  juices,  which  are  on  a  single-strength  basis. 

Total  other  fresh  vegetables:  Includes  dark-green  and 
deep-yellow  types,  tomatoes,  and  others. 

Miscellaneous:  Includes  instant  and  regular  coffee 
reported  on  roasted  basis;  tea  reported  as  leaf  equivalent; 
cocoa  reported  as  chocolate  liquor  equivalent  of  cocoa 
beans,  which  is  what  remains  after  cocoa  beans  have  been 
roasted  and  hulled;  and  spices. 
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